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(57) Abstract: The pTe»«;nt invention relates to prt>teasc 
polypeptides, nucleotide sequences encoding the prolease 
polypeptides, as well a.s various products and methods use- 
ful for the diagnosis and treatment of various proleasc-re- 
latcd diseases and conditions. Thn:)ugh the use of a bioin- 
formatics strategy, mammalian members of the of PI'K's 
and STK's have been identified and their protein structure 
predicted. 
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NOVEL PROTEASES 



The present invention claims priority to provisional application serial no. 
60/201,879, filed May 4, 2000, which is hereby incorporated by reference in its 
15 entirety. 

FIELD OF THE INVENTION 

The present invention relates to protease polypeptides, nucleotide sequences 
encoding the protease polypeptides, as well as various products and methods useful 
20 for the diagnosis and treatment of various protease-related diseases and conditions. 

BACKGROUND OF THE INVENTION 

Proteases and Human Disease 

*Trotcase," '^proteinase," and "peptidase" are synonymous terms applying to 
25 all enTymes that hydrolyse peptide bonds, i.e. proteolytic enzymes. Proteases arc an 

exceptionally important group of enzymes in medical research and biotechnology. 

They are necessary for the survival of all Uving creatures, and are encoded by 1-2% 

of all mammalian genes. Rawlings and Barrett (MEROPS: the peptidase database. 

Nucleic Acids Res,, 1999, 27:325-331) (http://www.babraham.co.uk/Merops/ 
30 Merops.htm (Which is incorporated herein by reference in its entirety including any 



-1- 
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play key roles in both the normal physiology and disease-related pathways in 
mammahan cells. Examples include the modulation of apoptosis (caspascs), control 
of blood pressure (renin, angiotensin-converting enzymes), tissue remodeling and 
tumor invasion (coUagenase), the development of Alzheimer's Disease (p- 

5 secretase), protein turnover and cell-cycle regulation (proteosome), and 
mflammation (TNF-a convertase). (Barrett et al. Handbook of Proteolytic 
Enzymes, 1998, Academic Press, San Diego which is incorporated herein by 
reference in its entirety including any jQgures, tables, or drawings.) 

Peptidases are classed as either exopeptidases or endopeptidases. The 

10 exopeptidases act only near the ends of polypeptide chains: aminopeptidases act at 
the free N-terminus and carboxypeptidases at the free C-tenninus. The 
endopeptidases arc divided, on the basis of their mechanism of action, into six sub- 
subclasses: aspartyl endopeptidases (3.4.23), cysteine endopeptidases (3.4.22), 
metalloendopeptidases (3.4.24), serine endopeptidases (3.4.21), threonine 

1 5 endopeptidases (3.4.25), and a fmal group that could not be assigned to any of the 
above classes (3.4.99). (Enzyme nomenclature and numbering are based on 
'Tlecommendations of the Nomenclature Committee of the International Union of 
Biochemistry and Molecular Biology (NC-IUBMB) 1992, 
(http://www.chem.qmw.ac.uk/iubmb/enzyme/EC34/infro.html).) 

20 In serine-, threonine- and cysteine-type peptidases, the catalytic nucleophile 

is the reactive group of an amino acid side chain, cither a hydroxyl group (serine- 
and threonine-type peptidases) or a sulfhydryl group (cysteine-type peptidases). In 
aspartic-typc and metallopcptidases, the nucleophile is commonly an activated water 
molecule. In aspartic-type peptidases, the water molecule is directly bound by the 

25 side chains of aspartate residues. In metallopcptidases, one or two metal ions hold 
the water molecule in place, and charged amino acid side chains are ligands for the 
metal ions. The metal may be zinc, cobalt or manganese. One metal ion is usually 

\ ! I' R( )1'S: UK- pcpntlasr tialahasu. Mu-iru- Amis Ki'scun-n : ( P'^^'M 

1 
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which is incorporated herein by reference in its entirety including any figures, tables, 
or drawings). 

Protease Families 

5 

L Aspartvl proteases (Prosite number PS00141) 

Aspartyl proteases, also known as acid proteases, are a widely distributed 
family of proteolytic enzymes in vertebrates, fungi, plants, retroviruses and some 
plant viruses. Aspartate proteases of eukaryotes are monomeric enzymes which 
10 consist of two domains. Each domain contains an active site centered on a catalytic 
aspartyl residue. The two domains most probably evolved from the duplication of 
an ancestral gene encoding a primordial domain. Enzymes in this class include 
cathepsin E, renin, presenilin (PSl), and the APP secretases. 

15 2. Cysteine proteases (Prosite PDOC00126^ 

Eukaryotic cysteine proteases are a family of proteolytic enzymes which 
contain an active site cysteine. Catalysis proceeds through a thioester intermediate 
and is facilitated by a nearby histidine side chain; an asparagine completes the 
essential catalytic triad. Peptidases in this family with important roles in disease 

20 include the caspases, calpain, hedgehog, ubiquitin hydrolases, and p^ain. 

3. Metalloproteases fProsite PDOCOOl 29) 

The metalloproteases are a class which includes matrix metalloproteases 
(MMPs), collagcnase, stromelysin, gelatinasc, neprylisin, carboxypeptidase, 
25 dipeptidase, and membrane-associated metalloproteases, such as those of the ADAM 
family. They require a metal co-factor for activity; frequently the required metal ion 
is zinc but some metalloproteases utilize cobalt and manganese. 

Proteins of the extracellular matrix interact directly with cell surface 
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matrix for optimal activity. Therefore the extracellular matrix has a profound effect 
on the cells encased by it and adjacent to it. Remodeling of the extracellular matrix 
requires protease of several families, including metalloproteases (MMPs). 

5 4. Serine proteases (SI) (Prosite PS00134 trvpsin-his: PS00135 trypsin-ser) 
The catalytic activity of the serine proteases from the trypsin family is 
provided by a charge relay system involving an aspartic acid residue hydrogen- 
bonded to a histidine, which itself is hydrogen-bonded to a serine. The sequences in 
uie vicinity of the active site serine and nistidine residues are well conserved in this 

10 family of proteases, A partial hst of proteases known to belong to this large and 
important family include: blood coagulation factors Vll, DC, X, XI and XII; 
thrombin; plasminogen; complement components Clr, Cls, C2; complement factors 
B, D and I; complement-activating component of RA-reactive factor; elastases 1, 2, 
3 A, 3B (protease E); hepatocyte growth factor activator; glandular (tissue) 

1 5 kallikreins including EGF-binding protein types A, B, and C; NGF-y hain, y-renin, 
and prostate specific antigen (PSA); plasma kallikrein; mast cell proteases; 
myeloblELStin (proteinase 3) (Wegener's autoantigen); plasminogen activators 
(urokinase-type, and tissue-type); and the trypsins I, IT, m, and IV. These 
peptidases play key roles in coagulation, tumorigenesis, control of blood pressure, 

20 release of growth factors, and other roles. 

5. Threonine peptidases (Tl) - (Prosite PDOC00326/PI>OC00668^ 

Threonine proteases are characterized by their use of a hydroxyl group of a 
threonine residue in the catalytic site of these enyzmes. Only a few of these 
25 enzymes have been characterized thus far, such as the 20S proteasome from the 
archaebacterium lliermoplasma acidophilum (Seemuller et ai, 1995, Science, 
268:579-82, and chapter 167 of Barrett et al. Handbook o f Proteolytic Enzvmcs , 
1 998, Academic Press, San Diego). 
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SUMMARY OF THE INVENTION 

This invention concerns the isolation and characterization of novel sequences 
of human proteases. These sequences are obtained via bioinformatics searching 
strategies on the predicted amino acid translations of new human genetic sequences. 
5 These sequences, now identified as proteases, are translated into polypeptides which 
are further characterized. Additionaly, the nucleic acid sequences of these proteases 
are used to obtain full-length cDNA clones of the proteases. The partial or complete 
sequences of these proteases are presented here, together with their classification, 
predicted or deduced protein structure. 

1 0 Modulation of die activities of these proteases will prove useful 

therapeutically. Additionally, the presence or absence of these proteases or the 
DNA sequence encoding them will prove useful in diagnosis or prognosis of a 
variety of diseases. In this regard. Example 8 describes the chromosomal 
localization of proteases of the present invention, and describes diseases mapping to 

1 5 the chromosomal locations of the proteases of the invention. 

A first aspect of the invention features an identified, isolated, enriched, or 
purified nucleic acid molecule encoding a protease polypeptide having an amino 
acid sequence selected from the group consisting of those set forth in SEQ ID 
NO:36, SEQ ID NO:37, SEQ ID NO:38, SEQ ID NO:39, SEQ ID NO:40, SEQ ID 

20 NO:41, SEQ ID NO:42, SEQ ID NO:43, SEQ ID NO:44, SEQ ID NO:45, SEQ ID 
NO:46, SEQ ID NO:47, SEQ ID NO:48, SEQ ID NO:49, SEQ IDNO:50, SEQ ID 
N0:51, SEQ ID NO:52, SEQ ID NO:53, SEQ ID NO:54, SEQ ID NO:55, SEQ ID 
NO:56, SEQ ID NO:57, SEQ. ID NO:58, SEQ ID NO:59, SEQ ID NO:60, SEQ ID 
N0:61, SEQ ID NO:62, SEQ ID NO:63, SEQ ID NO:64, SEQ ID NO:65, SEQ ID 

25 NO:66, SEQ ID NO:67, SEQ ID NO:68, SEQ ID NO:69, and SEQ ID NO:70The 
term "identified" in reference to a nucleic acid is meant that a sequence was selected 
from a genomic, EST, or cDNA sequence database based on being predicted to 
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By "isolated" in reference to nucleic acid is meant a polymer of 10 
(preferably 21, more preferably 39, most preferably 75) or more nucleotides 
conjugated to each other, including DNA and RNA that is isolated from a natural 
source or that is synthesized as the sense or complementary antisense strand. In 

5 certain embodunents of the invention, longer nucleic acids are preferred, for 
example those of 300, 600, 900, 1 200, 1 500, or more nucleotides and/or those 
having at least 50%, 60%, 75%, 80%, 85%, 90%, 91%, 92%, 93%, 94%, 95%, 96%, 
97%, 98% or 99% identity to a sequence selected from the group consisting of those 
set forth in SEQ ID N0:1, SEQ ID NO:2, SEQ ID NO:3, SEQ ID NO:4, SEQ ID 

10 N0:5, SEQ ID NO:6, SEQ ID N0:7, SEQ ID N0:8, SEQ ID N0:9, SEQ ID NO:10, 
SEQ ID NO:l 1, SEQ ID NO: 12, SEQ ID NO: 13, SEQ ID NO: 14, SEQ ID NO: 15, 
SEQ ID N0:16, SEQ ID NO:17, SEQ ID N0:18, SEQ ID N0:19, SEQ ID NO;20, 
SEQ ID NO:21 , SEQ ID NO:22, SEQ ID NO:23, SEQ ID NO:24, SEQ ID NO:25, 
SEQ ID NO:26, SEQ ID NO:27, SEQ ID NO:28, SEQ ID NO:29, SEQ ID NO:30, 

15 SEQ ID N0:3I, SEQ ID NO:32, SEQ ID NO:33, SEQ ID NO:34, and SEQ ID 
NO:35. 

It is understood that by nucleic acid it is meant, without limitation, DNA, 
RNA or cDN A, and where the nucleic acid is RNA, the thymine (T) will be uracil 
(U). 

20 The isolated nucleic acid of the present invention is unique in the sense that 

it is not found in a pure or separated state in nature. Use of the term "isolated" 
indicates that a naturally occurring sequence has been removed from its normal 
cellular {i.e., chromosomal) environment, llius, the sequence may be in a cell-free 
solution or placed in a different cellular environment. The term does not imply that 

25 the sequence is the only nucleotide chain present, but that it is essentially free 
(preferably about 90% pure, more preferably at least about 95% pure) of non- 
nucleotide material naturally associated with it, and thus is distinguished from 

6 
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5-fold) of the total DNA or RNA present in the cells or solution of mterest than in 
normal or diseased cells or in the cells from which the sequence was taken. This 
could be caused by a person by preferential reduction in the amount of other DNA or 
RNA present, or by a preferential increase in the amount of the specific DNA or 
5 RNA sequence, or by a combination of the two. However, it should be noted that 
enriched does not imply that there are no other DNA or RNA sequences present, just 
that the relative amount of the sequence of interest has been significantly increased. 
The term "significant" is used to indicate that the level of increase is useful to the 
person making such an increase, and generally means an increase relative to other 
10 nucleic acids of about at least 2-fold, more preferably at least 5-fold, more 

preferably at least 10-fold or even more. The term also does not imply that there is 
no DNA or RNA from other sources. The DNA from other sources may, for 
example, comprise DNA from a yeast or bacterial genome, or a cloning vector such 
as pUC19. This term distinguishes from naturally occurring events, such as viral 
1 5 infection, or tumor-type growths, in which the level of one mRNA may be naturally 
increased relative to other species of mRNA. That is, the term is meant to cover 
only those situations in which a person has intervened to elevate the proportion of 
the desired nucleic acid. 

It is also advantageous for some purposes that a nucleotide sequence be in 
20 purified form. The term ^'purified" in reference to nucleic acid does not require 
absolute purity (such as a homogeneous preparation). Instead, it represents an 
indication that the sequence is relatively more pure than in the natural environment 
(compared to the natural level this level should be at least 2- to 5-fold greater, e.^., 
in terms of mg/mL). Individual clones isolated from a cDNA library may be 
25 purified to electrophorctic homogeneity. The claimed DNA molecules obtained 
from these clones could be obtained directly from total DNA or from total RNA. 
J he cDNA clones are not naturally occurring, but rather are preferably obtained via 
■ .1 . r - wtiilh- -inriHrNl 'Ki(nr-i^1\' orfitrrinf^ <^nhstanrr rmcs'^rni'^er RNA> 

nhstatui; ul )\ A ) ;uh) pinr indivuinal rl ^ \ \ i.lnnfs r.ui in; isoiaicii I nun liu 

7 
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synthetic library by clonal selection of the cells carrying the cDNA library. Thus, 
the process which includes the construction of a cDNA library from mRNA and 
isolation of distinct cDNA clones yields an approximately 10^-fold purification of 
the native message. Thus, purification of at least one order of magnitude, preferably 
two or three orders, and more preferably four or five orders of magnitude is 
expressly contemplated. 

By a " protease polypeptide" is meant 32 (preferably 40, more preferably 45, 
most preferably 55) or more contiguous amino acids in a polypeptide having an 
amino acid sequence selected from the group consisting of those set forth in SEQ ID 
NO:36, SEQ ID NO-.37, SEQ ID NO:38, SEQ ID NO:39, SEQ ID NO:40, SEQ ID 
NO:41, SEQ ID NO:42, SEQ ID NO:43, SEQ ID NO:44, SEQ ID NO:45, SEQ ID 
NO:46, SEQ ID NO:47, SEQ ID NO:48, SEQ ID NO:49, SEQ ID NO:50, SEQ ID 
NO:51, SEQ ID NO:52, SEQ ID NO:53, SEQ ID NO:54, SEQ ID NO:55, SEQ ID 
NO:56, SEQ ID NO:57, SEQ ID NO:58, SEQ ID NO:59, SEQ ID NO:60, SEQ ID 
NO:61, SEQ ID NO:62, SEQ ID NO:63, SEQ ID NO:64, SEQ ID NO:65. SEQ ID 
NO:66, SEQ ID NO:67, SEQ ID NO:68, SEQ ID NO:69, and SEQ ID NO:70. In 
certain aspects, polypeptides of 100, 200, 300, 400, 450, 500, 550, 600, 700, 800, 
900 or more amino acids are preferred. The protease polypeptide can be encoded by 
a full-length nucleic acid sequence or any portion of the full-length nucleic acid 
sequence, so long as a functional activity of the polypeptide is retained It is well 
known in the art that due to the degeneracy of the genetic code numerous different 
nucleic acid sequences can code for the same amino acid sequence. Equally, it is 
also well known in the art that conservative changes in amino acid can be made to 
arrive at a protein or polypeptide which retains the functionality of tlic original. 
25 Such substitutions may include the replacement of an amino acid by a residue 

having similar physicochemical properties, such as substituting one aUphatic residue 
(He, Val, Leu or Ala) for another, or substitution between basic residues Lys and 
I ;i, ^M. ,.1 \ v,,<;,i,,nv r'rin riTirl A^p byrlmx-vl resuiiios 

liiakiim .UMHtii ^irul c\o(i;itv^.cs hicli niiiv siifhl, i! anv, rltrr!> uii Kif ovnaii 

8 
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protein can be found in Bowie et al.^ Science, 1990, 247:1306-1310, which is 
incorporated herein by reference in its entirety including any figures, tables, or 
drawings. In all cases, all permutations are intended to be covered by this 
disclosure. 

5 The amino acid sequence of the protease peptide of the invention will be 

substantially similar to a sequence having an amino acid sequence selected fi"om the 
group consisting of those set forth in SEQ ID NO:36, SEQ ID NO:37, SEQ ID 
NO:38, SEQ ID NO:39, SEQ ID NO:40, SEQ ID NO:41, SEQ ID NO:42, SEQ ID 
NO:43, SEQ ID NO:44, SEQ ID MO:45, SEQ ID NU:46, SEQ ID NO:47, SEQ ID 

10 NO:48, SEQ ID NO:49, SEQ ID NO:50, SEQ ID N0:51, SEQ ID NO:52, SEQ ID 
NO:53, SEQ ID NO:54, SEQ ID NO:55, SEQ ID NO:56, SEQ ID NO:57, SEQ ID 
NO:58, SEQ ID NO:59, SEQ ID NO:60, SEQ ID NO:61, SEQ ID NO;62, SEQ ID 
NO:63, SEQ ID NO:64, SEQ ID NO:65, SEQ ID NO:66, SEQ ID NO;67, SEQ ID 
NO:68, SEQ ID NO:69, and SEQ ID NO:70, or the corresponding full-length amino 

1 5 acid sequence, or fragments thereof 

A sequence that is substantially similar to a sequence selected from the group 
consisting of those set forth in SEQ ID NO:36, SEQ ID NO:37, SEQ ID NO:38, 
SEQ ID NO:39, SEQ ID NO:40, SEQ ID NO:41 , SEQ ID NO:42, SEQ ID NO:43, 
SEQ ID NO:44, SEQ ID NO:45, SEQ ID NO:46, SEQ ID NO:47, SEQ ID NO:48, 

20 SEQ ID NO:49, SEQ ID NO:50, SEQ ID NO:51, SEQ ID NO:52, SEQ ID NO:53, 
SEQ ID NO:54, SEQ ID NO:55, SEQ ID NO:56, SEQ ID NO:57, SEQ ID NO:58, 
SEQ ID NO:59, SEQ ID NO:60, SEQ ID NO:6l, SEQ ID NO:62, SEQ ID NO:63, 
SEQ ID NO:64, SEQ ID NO:65, SEQ ID NO:66, SEQ ID NO:67, SEQ ID NO:68, 
SEQ ID NO:69, and SEQ ID NO;70 will preferably have at least 50%, 60%, 75%, 

25 80%, 85%, 90%, 91%, 92%, 93%, 94%, 95%, 96%, 97%, 98% or 99% identity to a 
sequence selected from the group consisting of SEQ ID NO:36, SEQ ID NO: 37, 
SEQ ID NO:38, SEQ ID NO:39, SEQ ID NO:40, SEQ ID N0:41 , SEQ ID NO:42, 
SEQ ID NO:43, SEQ ID NO:44, SEQ ID NO:45, SEQ ID NO:46, SEQ ID NO:47. 
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SEQ ID NO:58, SEQ ID NO:59, SEQ ID NO:60, SEQ ID N0:6I, SEQ ID NO:62, 
SEQ ID NO:63, SEQ ID NO:64, SEQ ID NO:65, SEQ ID NO:66, SEQ ID NO:67, 
SEQ ID NO:68, SEQ ID NO:69, and SEQ ID NO:70, Preferably the protease 
polypeptide wiU have at least about 90%, 91%, 92%, 93%, 94%, 95%, 96%, 97%, 
5 98% or 99% identity to one of the aforementioned sequences. 

By "identity" is meant a property of sequences that measures their similarity 
or relationship. Identity is measured by dividing the number of identical residues by 
the total number of residues and gaps and multiplying tiie product by 100. "Gaps" 
are spaces in an alignment that are the result of additions or deletions of amino 
1 0 acids. Thus, two copies of exactiy tiic same sequence have 1 00% identity, but 
sequences that are less highly conserved, and have deletions, additions, or 
replacements, may have a lower degree of identity. Those skilled in the art will 
recognize that several computer programs are available for determining sequence 
identity using standard parameters, for example Gapped BLAST or P SI-BLAST 
15 (Altschul, et al (1997) Nucleic Acids Res. 25:3389-3402), BLAST (Altschul, et al 
(1990) J. Mol Biol 215:403-410), and Smith- Waterman (Smith, et al (1981) 1 
Mol Biol 147:195-197). Preferably, the default settings of these programs will be 
employed, but tiiose skilled m the art recognize whetiier tiiese settings need to be 
changed and know how to make the changes. 
20 "Similarity" is measured by dividing the number of identical residues plus 

the mmiber of conservatively substituted residues (see Bowie, et al Science, 1999), 
247: 1306-1310, which is incorporated herein by reference in its entirety, including 
any drawings, figures, or tables) by the total number of residues and gaps and 
multiplying the product by 100. 
25 In preferred embodhnents, the invention features isolated, enriched, or 

purified nucleic acid molecules encoding a protease polypeptide comprising a 
nucleotide sequence that: ( a) encodes a polypeptide having an amino acid sequence 
^rlcc-tcMl from the ornnp ronsistinr nf those set forth in SFO inNO:36. SEQ TD 

10 
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NO:47, SEQ ID NO:48, SEQ ID NO:49, SEQ ID NO:50, SEQ ID NO:5U SEQ ID 
NO:52, SEQ ID NO:53, SEQ ID NO:54, SEQ ID NO:55, SEQ ID NO:56, SEQ ID 
NO:57, SEQ ID NO:58, SEQ ID NO:59, SEQ ID NO:60, SEQ ID NO:61, SEQ ID 
NO:62, SEQ ID NO:63, SEQ ID NO:64, SEQ E) NO:65, SEQ ID NO:66, SEQ ID 
5 NO:67, SEQ ID NO:68, SEQ ID NO:69, and SEQ ID NO:70; (b) is the complement 
of the nucleotide sequence of (a); (c) hybridizes under highly stringent conditions to 
the nucleotide molecule of (a) and encodes a naturally occurring protease 
polypeptide. 

In preferred embodiments, the invention features isolated, enriched or purified 
10 nucleic acid molecules comprising a nucleotide sequence substantially identical to a 
sequence selected from the group consisting of SEQ ID N0:1, SEQ ID N0:2, SEQ 
ID N0:3, SEQ ID NO:4, SEQ ID N0:5, SEQ ID N0:6, SEQ ID NO:7, SEQ ID 
NO:8, SEQ ID N0:9, SEQ ID NO:10, SEQ ID NO:l U SEQ ID NO:12, SEQ ID 
NO:13, SEQ ID NO:U, SEQ ID NO:15, SEQ ID N0:16, SEQ ID NO:17, SEQ ID 
15 NO:18, SEQ ID NO:19, SEQ ID NO:20, SEQ ID N0:21, SEQ ID NO:22, SEQ ID 
NO:23, SEQ ID NO:24, SEQ ID NO:25, SEQ ID NO:26, SEQ ID NO:27, SEQ ID 
NO:28, SEQ ID NO:29, SEQ ID NO:30, SEQ ID N0:31, SEQ ID NO:32, SEQ ID 
NO:33, SEQ ID NO:34, and SEQ ID NO:35. Preferably the sequence has at least 
50%, 60%, 75%, 80%, 85%, 90%, 91%, 92%, 93%, 94%, 95%, 96%, 97%, 98% or 
20 99% identity to the above hsted sequences. 

The term "complement" refers to two nucleotides that can form multiple 
favorable interactions with one another. For example, adenine is complementary to 
thymine as they can form two hydrogen bonds. Similarly, guanine and cytosine arc 
complementary since they can form three hydrogen bonds. A nucleotide sequence is 
25 the complement of another nucleotide sequence if all of the nucleotides of the first 
sequence are complementary to all of the nucleotides of the second sequence. 

Various low or high stringency hybridization conditions may be used 
1 P'-n/lino Dpnn the <;nrrifiritv :m(] srlcrtivifv (irsirrd The^e rnnditi{ins nrr well 
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conditions prevent hybridization of nucleic acids having more than 1 or 2 
mismatches out of 20 contiguous nucleotides, more preferably, such conditions 
prevent hybridization of nucleic acids having more than 1 or 2 mismatches out of 50 
contiguous nucleotides, most preferably, such conditions prevent hybridization of 
5 nucleic acids having more than 1 or 2 mismatches out of 1 00 contiguous 

nucleotides. In some instances, the conditions may prevent hybridization of nucleic 
acids having more than 5 mismatches in the full-length sequence. 

By stringent hybridization assay conditions is meant hybridization assay 
conditions at least as stringent as the following: hybridization in 50% formamide, 
10 5X SSC, 50 mM NaH2P04, pH 6.8, 0.5% SDS, 0.1 mg/mL sonicated sahnon sperm 
DNA, and 5X Denhardt's solution at 42 ''C overnight; washing with 2X SSC, 0.1% 
SDS at 45 and washing with 0.2X SSC, 0.1% SDS at 45 '^C. Under some of the 
most stringent hybridization assay conditions, the second wash can be done with 
O.IX SSC at a temperature up to 70 °C (Berger et al (1987) Guide to Molecular 
1 5 Clonin g Techniques pg 42 1 , hereby incorporated by reference herein in its entirely 
includmg any figures, tables, or drawings.). However, other applications may 
require the use of conditions falling between these sets of conditions. Methods of 
determining the conditions required to achieve desired hybridizations are well 
known to those with ordinary skill m the art, and arc based on several factors, 
20 including but not Imiited to, the sequences to be hybridized and the samples to be 
tested. Washing conditions of lower stringency frequently utilize a lower 
temperature during the washing steps, such as 65 °C, 60 °C, 55 °C, 50 °C, or 42 °C. 
ITie term "activity" means that the polypeptide hydrolyzes peptide bonds. 
The term "catalytic activity", as used herein, defines the rate at which a 
25 protease catalytic domain cleaves a substrate. Catalytic activity can be measured, 
for example, by determining the amount of a substrate cleaved as a function of time. 
Catalytic activity can be measured by methods of the invention by holding time 
ronstant nnd determining the conrentratioTi of a clcaverl substrate after n fixed 
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active site is normally a cavity in which the substrate binds to the protease and is 
cleaved. 

The term "substrate" as used herein refers to a polypeptide or protein which 
is cleaved by a protease of the invention. The term "cleaved" refers to the severing 
5 of a covalent bond between amino acid residues of the backbone of the polypeptide 
or protein. 

The term "insert" as used herein refers to a portion of a protease that is 
absent from a close homolog. Inserts may or may not -be the product alternative 
splicing of exons. Inserts can be identified by using a Smith-Waterman sequence 

1 0 alignment of the protein sequence against the non-redundant protein database, or by 
means of a multiple sequence alignment of homologous sequences using the 
DNAStar program Megalign (Preferably, the default settings of this program will be 
used, but those skilled in the art will recognize whether these settings need to be 
changed and know how to make the changes.)- Inserts may play a functional role by 

1 5 presenting a new interface for protein-protein interactions, or by interfering with 
such interactions. 

In other preferred embodiments, the invention features isolated, enriched, or 
purified nucleic acid molecules encoding protease polypeptides, further comprising 
a vector or promoter effective to initiate transcription in a host cell. The invention 

20 also features recombinant nucleic acid, preferably in a cell or an organism. The 

recombinant nucleic acid may contain a sequence selected from the group consisting 
of those set forth in SEQ ID NO:l, SEQ ID NO:2, SEQ ID N0:3, SEQ ID N0:4, 
SEQ ID NO:5, SEQ ID N0:6, SEQ ID NO:7, SEQ ID NO:8, SEQ ID NO:9, SEQ 
ID NO: 10, SEQ ID N0:1 1, SEQ ID NO: 12, SEQ ID NO: 13, SEQ ID NO: 14, SEQ 

25 ID NO:15, SEQ ID NO:16, SEQ ID N0:17, SEQ ID N0:18, SEQ ID NO:19, SEQ 
ID NO:20, SEQ ID N0:21, SEQ ID NO:22, SEQ ID NO:23, SEQ ID NO:24, SEQ 
ID NO:25, SEQ ID NO:26, SEQ ID NO:27, SEQ ID NO:28, SEQ ID NO:29, SEQ 
TDNO-IO SFOTDNO-TI <;F0 TD <;fO ID SEO TD and 

Mi'c-li\c In Miuialc iransciipuon iii .i trnM rci, i lu' u-t oinnmani iiiu iui^ .k m i ai> 

13 



wo 01/83782 



PCT/IJ SOI/ 14431 



alternatively contain a transcriptional initiation region functional in a cell, a 
sequence complementary to an RNA sequence encoding a protease polypeptide and 
a transcriptional termination region functional in a cell. Specific vectors and host 
cell combinations are discussed herein. 
5 The term "vector** relates to a single or double-stranded circular nucleic acid 

molecule that can be transfected into cells and replicated within or independently of 
a cell genome. A circular double-stranded nucleic acid molecule can be cut and 
thereby linearized upon treatment with restriction enzymes. An assortment of 
nucleic acid vectors, restriction enzymeti, and the knowledge ot the nucleotide 

10 sequences cut by restriction enzymes are readily available to those skilled in the art. 
A nucleic acid molecule encoding a protease can be inserted into a vector by cutting 
the vector with restriction enzymes and ligating the two pieces together. 

The term **transfecting" defines a number of methods to insert a nucleic acid 
vector or other nucleic acid molecules into a cellular organism. These methods 

1 5 involve a variety of techniques, such as treating the cells with high concentrations of 
salt, an electric field, detergent, or DMSO to render the outer membrane or wall of 
the cells permeable to nucleic acid molecules of interest or use of various viral 
transduction strategies. 

The term '^promoter" as used herein, refers to nucleic acid sequence needed 

20 for gene sequence expression. Promoter regions vary firom organism to organism, 
but are well known to persons skilled in the art for different organisms. For 
example, in prokaryotes, the promoter region contains both the promoter (which 
directs the initiation of RNA transcription) as well as the DNA sequences which, 
when transcribed into RNA, will signal synthesis initiation. Such regions will 

25 normally include those 5'-non-coding sequences involved with initiation of 

transcription and translation, such as the TATA box, capping sequence, CAAT 
sequence, and the like. 

In preferred embodiments, the isolated nucleic acid comprises, consists 
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ID NO:4, SEQ ID N0:5, SEQ ID NO:6, SEQ ID NO;7, SEQ ID N0:8, SEQ ID 
N0:9, SEQ ID NO:I0, SEQ ID NO:ll, SEQ ID N0:12, SEQ ID N0:13, SEQ ID 
NO:14, SEQ ID NO:15, SEQ ID N0:16, SEQ ID N0:I7, SEQ ID NO:18, SEQ ID 
NO: 1 9, SEQ ID NO:20, SEQ ID N0:21, SEQ ID NO:22, SEQ ID NO:23, SEQ ID 
5 NO:24, SEQ ID NO:25, SEQ ID NO:26, SEQ ID NO:27, SEQ ID NO:28, SEQ ID 
NO:29, SEQ ID NO:30, SEQ ID N0:31, SEQ ID NO:32, SEQ ID NO:33, SEQ ID 
NO: 34, and SEQ ID NO: 3 5 which encodes an amino acid sequence selected from 
the group consisting of those set forth in SEQ ID NO:36, SEQ ID NO:37, SEQ ID 
NO:38, SEQ ID NO:59, SEQ ID NO:40, SEQ ID NO:41, SEQ ID NO:42, SEQ ID 

10 NO:43, SEQ ID NO:44, SEQ ID NO:45, SEQ ID NO:46, SEQ ID NO:47, SEQ ID 
NO:48, SEQ ID NO:49, SEQ JD NO:50, SEQ ID N0:51, SEQ ID NO:52, SEQ ID 
NO:53, SEQ ID NO:54, SEQ ID NO:55, SEQ ID NO:56, SEQ E) NO:57, SEQ ID 
NO:58, SEQ ID NO:59, SEQ ID NO:60, SEQ ID N0:61, SEQ ID NO:62, SEQ ID 
NO:63, SEQ ID NO:64, SEQ ID NO:65, SEQ ID NO:66, SEQ ID NO:67, SEQ ID 

15 NO:68, SEQ ID NO:69, and SEQ ID NO:70, a functional derivadve thereof, or at 
least 35, 40, 45, 50, 60, 75, 100, 200, or 300 contiguous amino acids selected from 
the group consisting of those set forth in SEQ ID NO:36, SEQ ID NO:37, SEQ ID 
NO:38, SEQ ID NO:39, SEQ ID NO:40, SEQ ID NO:41, SEQ ID NO:42, SEQ ID 
NO;43, SEQ ID NO:44, SEQ ID NO:45, SEQ ID NO:46, SEQ ID NO:47, SEQ ID 

20 NO:48, SBQ ID NO:49, SEQ ID NO:50, SEQ ID N0:51, SEQ ID NO: 52, SEQ ID 
NO:53, SEQ ID NO:54, SEQ ID NO:55, SEQ ID NO:56, SEQ ID NO:57, SEQ ID 
NO:58, SEQ CD NO:59, SEQ ID NO:60, SEQ ID NO:61, SEQ ID NO:62, SEQ ID 
NO:63, SEQ ID NO:64, SEQ ID NO:65, SEQ ID NO:66, SEQ ID NO:67, SEQ ID 
NO:68, SEQ ID NO:69, and SEQ ID NO:70. The nucleic acid may be isolated from 

25 a natural source hy cDNA cloning or by subtractivc hybridization. The natural 
source may be mammalian, preferably human, blood, semen, or tissue, and the 
nucleic acid may be synthesized by the tri ester method or by using an automated 
DNA synthesizer. 
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The term "mammal" refers preferably to such organisms as mice, rats, 
rabbits, guinea pigs, sheep, and goats, more preferably to cats, dogs, monkeys, and 
apes, and most preferably to humans. 

In yet other preferred embodiments, the nucleic acid is a conserved or unique 
5 region, for example those useful for: the design of hybridization probes to facilitate 
identification and cloning of additional polypeptides, the design of PGR probes to 
facilitate cloning of additional polypeptides, obtaining antibodies to polypeptide 
regions, and designing antisense oligonucleotides. 

By "conserved nucleic acid regions", are meant regions present on two or 
1 0 more nucleic acids encoding a protease polypeptide, to which a particular nucleic 
acid sequence can hybridize under lower stringency conditions. Examples of lower 
stringency conditions suitable for screening for nucleic acid encoding protease 
polypeptides are provided in Wahl et al Meth. Enzym. 152:399-407 (1987) and in 
Wahl et al Meth. Enzym. 152:415-423 (1987), which are hereby incorporated by 
1 5 reference herein in its entirety, including any drawings, figures, or tables. 

Preferably, conserved regions differ by no more than 5 out of 20 nucleotides, even 
more preferably 2 out of 20 nucleotides or most preferably 1 out of 20 nucleotides. 

By *hmique nucleic acid region" is meant a sequence present in a nucleic acid 
coding for a protease polypeptide that is not present in a sequence coding for any 
20 other naturally occurring polypeptide. Such regions preferably encode 32 

(preferably 40, more preferably 45, most preferably 55) or more contiguous amino 
acids set forth m a full-length amino acid sequence selected from the group 
consisting of those set forth in SEQ ID NO:36, SEQ ID NO:37, SEQ ID NO:38, 
SEQ ID NO:39, SEQ ID NO:40, SEQ ID N0:41, SEQ ID NO:42, SEQ ID NO:43, 
25 SEQ ID NO:44, SEQ ID NO:45, SEQ ID NO:46, SEQ ID NO:47, SEQ ID NO:48, 
SEQ ID NO:49, SEQ ID NO:50, SEQ ID NO:51, SEQ ID NO:52, SEQ ID NO:53, 
SEQ ID NO:54, SEQ ID NO:55, SEQ ID NO:56, SEQ ID NO:57, SEQ ID NO:58, 
SEO TD NO:S9. SEQ ID NO:6n, SEO ID NO:61 . SFO ID SEQ ID NO r.^ 

10 
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nucleotide base sequence that will hybridize to the sequence selected from the group 
consisting of those set forth in SEQ ID N0:1, SEQ ID NO:2, SEQ ID N0:3, SEQ 
ID NO:4, SEQ ID N0:5, SEQ ID NO:6, SEQ ID NO:7, SEQ ID NO:8, SEQ ID 
NO:9, SEQ ID NO:10, SEQ ID NO:ll, SEQ ID N0:12, SEQ ID NO:13, SEQ ID 
5 NO:14, SEQ ID NO:15, SEQ ID NO:16, SEQ ID NO:17, SEQ ID NO:18, SEQ ID 
NO:19, SEQ ED NO:20, SEQ ID N0:2U SEQ ID NO:22, SEQ ID NO:23, SEQ ID 
NO:24, SEQ ID NO:25, SEQ ID NO:26, SEQ ID NO:27, SEQ ID NO:28, SEQ ID 
NO:29, SEQ ID NO:30, SEQ ID N0:31, SEQ ID NO:32, SEQ ID NO:33, SEQ ID 
NO:34, and SEQ ID NO:35, or a fiinctional derivative thereof. 
1 0 In preferred embodiments, the nucleic acid probe hybridizes to nucleic acid 

encoding at least 12, 32, 75, 90, 105, 120, 150, 200, 250, 300 or 350 contiguous 
amino acids of a full-length sequence selected from the group consisting of those set 
forth in SEQ ID NO:36, SEQ ID NO:37, SEQ ID NO:38, SEQ ID NO:39, SEQ ID 
NO:40, SEQ ID NO:41 , SEQ ID NO:42, SEQ ID NO:43, SEQ ID NO:44, SEQ ID 
15 NO:45, SEQ ID NO:46, SEQ ID NO:47, SEQ ID NO:48, SEQ ID NO:49, SEQ ID 
NO:50, SEQ ID NO:51, SEQ ID NO:52, SEQ ID NO:53, SEQ ID NO:54, SEQ ID 
NO:55, SEQ ID NO:56, SEQ ID NO:57, SEQ ID NO:58, SEQ ID NO:59, SEQ ID 
NO:60, SEQ ID N0:61, SEQ ID NO:62, SEQ ID NO:63, SEQ ID NO:64, SEQ ID 
NO:65, SEQ ID NO:66, SEQ ID NO:67, SEQ ID NO:68, SEQ ID NO:69, and SEQ 
20 ID NO:70, or a functional derivative thereof. 

Methods for using the probes include detecting the presence or amount of 
protease RNA in a sample by contacting the sample with a nucleic acid probe under 
conditions such that hybridization occurs and detecting the presence or amount of 
the probe bound to protease RNA. The nucleic acid duplex formed between the 
25 probe and a nucleic acid sequence coding for a protease polypeptide may be used in 
the identification of the sequence of the nucleic acid detected (Nelson et al, in 
N onisotopic DNA Probe Techniques, Academic Press, San Diego, Kricka, cd., p. 
275, 1 092, herehv incorporated by reference herein in its entirety, inchidini^ any 

1 / 
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Methods for using the probes aJso include using these probes to find the full- 
length clone of each of the predicted proteases by techniques known to one skilled in 
the art. These clones will be useftil for screening for small molecule compounds that 
inhibit the catalytic activity of the encoded protease with potential utility in treating 
5 cancers, immime-related diseases and disorders, cardiovascular disease, brain or 
neuronal-associatcd diseases, and metabolic disorders. More specifically disorders 
including cancers of tissues, blood, or hematopoietic origin, particularly those 
involving breast, colon, lung, prostate, cervical, brain, ovarian, bladder, or kidney; 
central or peripheral nervous system diseases and conditions including migraine, 

10 pain, sexual dysfunction, mood disorders, attention disorders, cognition disorders, 
hypotension, and hypertension; psychotic and neurological disorders, including 
anxiety, schizophrenia, manic depression, delirium, dementia, severe mental 
retardation and dyskinesias, such as Huntington's disease or Tourette's Syndrome; 
neurodegenerative diseases including Alzheimer's, Parkinson's, multiple sclerosis, 

15 and amyotrophic lateral sclerosis; viral or non-viral infections caused by HIV-l , 
HIV-2 or other viral- or prion-agents or fungal- or bacterial- organisms; metabolic 
disorders including Diabetes and obesity and their related syndromes, among others; 
cardiovascular disorders including reperfiision restenosis, coronary thrombosis, 
clotting disorders, unregulated cell growth disorders, atherosclerosis; ocular disease 

20 including glaucoma, retinopathy, and macular degeneration; inflammatory disorders 
including rheumatoid arthritis, chronic inflammatory bowel disease, chronic 
inflammatory pelvic disease, multiple sclerosis, asthma, osteoarthritis, psoriasis, 
atherosclerosis, rhinitis, autoimmunity, and organ transplant rejection. 

In another aspect, the invention describes a recombinant cell or tissue 

25 comprising a nucleic acid molecule encoding a protease polypeptide having an 

amino acid sequence selected from the group consisting of those set forth in SEQ ID 
NO:36, SEQ ID NO:37, SEQ ID NO:38, SEQ ID NO:39, SEQ ID NO;40, SEQ m 
N0:41, SEQ ID NO:42, SEQ ID NO:43, SEQ fD NO:44, SEQ ID NO:45, SEQ ID 
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NO:56, SEQ ID NO:57, SEQ ID NO:58, SEQ ID NO:59, SEQ ID NO:60, SEQ ID 
NO:61, SEQ ID NO:62, SEQ ID NO:63, SEQ ID NO:64, SEQ ID NO:65, SEQ ID 
NO;66, SEQ ID NO:67, SEQ ID NO;68, SEQ ID NO:69, and SEQ ID NO:70. In 
such cells, the nucleic acid may be under the control of the genomic regulatory 
5 elements, or may be under the control of exogenous regulatory elements including 
an exogenous promoter. By "exogenous" it is meant a promoter that is not normally 
coupled in vivo transcriptionally to the coding sequence for the protease 
polypeptides. 

i he polypeptide is preferably a fragment of the protein encoded by a full- 

1 0 length amino acid sequence selected from the group consisting of those set forth in 
SEQ ID NO:36, SEQ ID NO:37, SEQ ID NO:38, SEQ ID NO:39, SEQ ID NO:40, 
SEQ ID NO:41, SEQ ID NO:42, SEQ ID NO:43, SEQ ID NO:44, SEQ ID NO:45, 
SEQ ID NO:46, SEQ ID NO:47, SEQ ID NO:48, SEQ ID NO:49, SEQ ID NO:50, 
SEQ ID NO:51, SEQ ID NO:52, SEQ ID NO:53, SEQ ID NO:54, SEQ ID NO:55, 

15 SEQ ID NO:56, SEQ ID NO:57, SEQ ID NO:58, SEQ ID NO:59, SEQ ID NO:60, 
SEQ ID NO:6I, SEQ ID NO:62, SEQ ID NO:63, SEQ ID NO:64, SEQ ID NO:65, 
SEQ ID NO:66, SEQ ID NO:67, SEQ ID NO:68, SEQ ID NO:69, and SEQ ID 
NO:70. By "fragment," is meant an amino acid sequence present in a protease 
polypeptide. Preferably, such a sequence comprises at least 32, 45, 50, 60, 100, 200, 

20 or 300 contiguous amino acids of a full-length sequence selected from the group 
consisting of those set forth in SEQ ID NO;36, SEQ ID NO:37, SEQ ID NO:38, 
SEQ ID NO:39, SEQ ID NO:40, SEQ ID NO:41, SEQ ID NO:42, SEQ ID NO:43, 
SEQ ID NO:44, SEQ ID NO:45, SEQ ID NO:46, SEQ ID NO:47, SEQ ID NO:48, 
SEQ ID NO:49, SEQ ID NO:50, SEQ ID NO:51 , SEQ ID NO:52, SEQ ID NO:53, 

25 SEQ ID NO:54, SEQ ID NO:55, SEQ ID NO:56, SEQ ID NO:57, SEQ ID NO:58, 
SEQ ID NO:59, SEQ ID NO:60, SEQ ID N0:61, SEQ ID NO:62, SEQ ID NO:63, 
SEQ ID NO:64, SEQ ID NO:65, SEQ ID N0.66, SEQ ID NO:67, SEQ ID NO:68, 
SEQ ID NO:69, and SEQ ID NO:70. 
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consisting of those set forth in SEQ ID NO:36, SEQ ID NO:37, SEQ ID NO:38, 
SEQ ID NO:39, SEQ ID NO:40, SEQ ID N0:41, SEQ ID NO:42, SEQ ID NO:43, 
SEQ ID NO:44, SEQ ID NO:45, SEQ ID NO:46, SEQ ID NO:47, SEQ ID NO:48, 
SEQ ID NO:49, SEQ ID NO:50, SEQ ID N0:51, SEQ ID NO:52, SEQ ID NO:53, 
5 SEQ ID NO:54, SEQ ID NO:55, SEQ ID NO:56, SEQ ID NO:57, SEQ ID NO:58, 
SEQ ID NO:59, SEQ ID NO:60, SEQ ID NO:61, SEQ ID NO:62, SEQ ID NO:63. 
SEQ ID NO:64, SEQ ID NO:65, SEQ ID NO:66, SEQ ID NO:67, SEQ ID NO:68, 
SEQ ID NO:69, and SEQ ID NO:70. 

By "isolated" in reference to a polypeptide is meant a polymer of 6 
10 (preferably 12, more preferably 18, most preferably 25, 32, 40, or 50) or more amino 
acids conjugated to each other, including polypeptides that are isolated from a 
natural source or that are synthesized. In certain aspects longer polypeptides are 
preferred, such as those with 100, 200, 300, 400, 450, 500, 550, 600, 700, 800, 900 
or more contiguous amino acids of a full-length sequence selected from the group 
1 5 consisting of those set forth in SEQ ID NO:36, SEQ ID NO:37, SEQ ID NO:38, 
SEQ ID NO:39, SEQ ID NO:40, SEQ ID N0:41, SEQ ID NO:42, SEQ ID NO:43, 
SEQ ID NO:44, SEQ ID NO:45, SEQ ID NO:46, SEQ ID NO:47, SEQ ID NO:48, 
SEQ ID NO:49, SEQ ID NO:50, SEQ ID NO:51, SEQ ID NO:52, SEQ ID NO:53, 
SEQ ID NO:54, SEQ ID NO:55, SEQ ID NO:56, SEQ ID NO:57, SEQ ID NO:58, 
20 SEQ ID NO:59, SEQ ID NO:60, SEQ ID NO:61, SEQ ID NO:62, SEQ ID NO:63, 
SEQ ID NO:64, SEQ ID NO:65, SEQ ID NO:66, SEQ ED NO:67, SEQ ID NO:68, 
SEQ ID NO:69, and SEQ ID NO:70, and/or those polypeptides having at least 50%, 
60%, 75%, 80%, 85%, 90%, 91%, 92%, 93%, 94%, 95%, 96%, 97%, 98% or 99% 
identity to a sequence selected from the group consisting of SEQ ID NO:36, SEQ TD 
25 NO:37, SEQ ID NO:38, SEQ TD NO:39, SEQ ID NO:40, SEQ ID NO:41, SEQ ID 
NO:42, SEQ ID NO:43, SEQ ID NO:44, SEQ ID NO:45, SEQ ID NO:46, SEQ ID 
NO:47, SEQ ID NO:48, SEQ ID NO:49, SEQ TD NO:50, SEQ m NO:5 1 , SEQ ID 
NO-'^^ SFOrONO-^l SEOTDNO S4 SEO fO MO-SS SHO TO NO- V. SPO TD 
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NO:62, SEQ ID NO:63, SEQ ID NO:64, SEQ ID NO:65, SEQ ID NO:66, SEQ ID 
NO:67, SEQ ID NO:68, SEQ ID NO:69, and SEQ ID NO:70. 

The isolated polypeptides of the present invention are unique in the sense 
that they are not found in a pure or separated state in nature. Use of the term 
5 "isolated" indicates that a naturally occurring sequence has been removed from its 
normal cellular environment. Thus, the sequence may be in a cell-free solution or 
placed in a different cellular environment. The term does not imply that the 
sequence is the only amino acid chain present, but that it is essentially fi^e (at least 
about 90% pure, more preferably at least about 95% pure or more) of non-amino 
0 acid-based material naturally associated with it. 

By the use of the term "enriched" in reference to a polypeptide is meant that 
the specific amino acid sequence constitutes a significantly higher fraction (2- to 5- 
fold) of the total amino acid sequences present in the cells or solution of interest than 
in normal or diseased cells or in the cells from which the sequence was taken. This 
5 could be caused by a person by preferential reduction in the amount of other amino 
acid sequences present, or by a preferential increase in the amount of the specific 
amino acid sequence of interest, or by a combination of the two. However, it should 
be noted that enriched does not imply that there arc no other amino acid sequences 
present, just that the relative amount of the sequence of interest has been 
:0 significantly increased. The term significant here is used to indicate that the level of 
increase is usefiil to the person making such an increase, and generally means an 
increase relative to other amino acid sequences of about at least 2-fold, more 
preferably at least 5- to 10-fold or even more. The term also does not imply that 
there is no amino acid sequence from other sources. The other source of amino acid 
25 sequences may, for example, comprise amino acid sequence encoded by a yeast or 
bacterial genome, or a cloning vector such as pUC19. The tenn is meant to cover 
only those situations in which man has intervened to increase the proportion of the 
Hf'sircd nmino nrid sequence 

■ it ) Ilea ioMi, , .-i^' icin; purmcu . ; ctciciK;^- • iini\ pL-piuu- ^Uk s \un i^xiiiiu 
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absolute purity (such as a homogeneous preparation); instead, it represents an 
indication that the sequence is relatively purer than in the natural environment. 
Compared to the natural level this level should be at least 2-to 5-fold greater (e.g.y in 
terms of mg/mL). Purification of at least one order of magnitude, preferably two or 
5 three orders, and more preferably four or five orders of magnitude is expressly 
contemplated. The substance is preferably fi-ee of contamination at a fimctionally 
significant level, for example 90%, 95%, or 99% pure. 

In preferred embodiments, the protease polypeptide is a Segment of the 
protein encoded by a full-length amino acid sequence selected firom the group 
10 consisting of those set forth in SEQ ID NO:36, SEQ ID NO:37, SEQ ID NO:38, 
SEQ ID NO:39, SEQ ID NO:40, SEQ ID NO:41, SEQ ID NO:42, SEQ ID NO:43, 
SEQ ID NO:44, SEQ ID NO:45, SEQ ID NO:46, SEQ ID NO:47, SEQ ID NO:48, 
SEQ ID NO:49, SEQ ID NO:50, SEQ ID NO:51, SEQ ID NO:52, SEQ ID NO:53, 
SEQ ID NO:54, SEQ ID NO:55, SEQ ID NO:56, SEQ ID NO:57, SEQ ID NO:58, 
15 SEQ ID NO:59, SEQ ID NO:60, SEQ ID NO:61, SEQ ID NO:62, SEQ ID NO:63, 
SEQ ID NO:64, SEQ ID NO:65, SEQ ID NO:66, SEQ ID NO:67, SEQ ID NO:68, 
SEQ ID NO:69, and SEQ ID NO:70. Preferably, the protease polypeptide contains 
at least 32, 45, 50, 60, 100, 200, or 300 contiguous amino acids of a full-length 
sequence selected fi-om the group consisting of those set forth in SEQ ID NO: 36, 
20 SEQ ID NO:37, SEQ ID NO:38, SEQ ID NO:39, SEQ ID NO:40, SEQ ID NO:41, 
SEQ ID NO:42, SEQ ID NO:43, SEQ ID NO:44, SEQ ID NO:45, SEQ ID NO:46, 
SEQ ID NO:47, SEQ ID NO:48, SEQ NO:49, SEQ ID NO:50, SEQ ID NO:51, 
SEQ ID NO:52, SEQ ID NO:53, SEQ ID NO:54, SEQ ID NO:55, SEQ ID NO:56, 
SEQ ID NO:57, SEQ ID NO:58, SEQ ID NO:59, SEQ ID NO:60, SEQ ID NO:61 , 
25 SEQ ID NO:62, SEQ ID NO:63, SEQ ID NO:64, SEQ ID NO:65, SEQ ID NO:66, 
SEQ ID NO:67, SEQ ID NO:68, SEQ ID NO:69, and SEQ ID NO:70, or a 
functional derivative thereof 

In preferred embodiments, the protease polypeptide comprises nn nmino nrid 

_ ,,,, ,M 1 U ^ - ■ .M- I ; ' \i J. . .M \> li> \^ I. ■ >t 1 i ' \\ J. V', M ( I 
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ID NO:40, SEQ ID NO:41, SEQ ID NO:42, SEQ ID NO:43, SEQ ID NO:44, SEQ 
ID NO:45, SEQ ID NO:46, SEQ ID NO:47, SEQ ID NO:48, SEQ ID NO:49, SEQ 
ID NO:50, SEQ ID NO:51, SEQ ID NO:52, SEQ ID NO:53, SEQ ID NO:54, SEQ 
ID NO:55, SEQ ID NO:56, SEQ ID NO:57, SEQ ID NO:58, SEQ ID NO:59, SEQ 
5 ID NO:60, SEQ ID NO:61, SEQ ID NO:62, SEQ ID NO;63, SEQ ID NO:64, SEQ 
ID NO:65, SEQ ID NO:66, SEQ ID NO:67, SEQ ID NO:68, SEQ ID NO:69, and 
SEQ ID NO:70- 

The polypeptide can be isolated from a natural source by methods well- 
known in the art. The natural source may be mammalian, preferably human, blood, 
1 0 semen, or tissue, and the polypeptide may be synthesized using an automated 
polypeptide synthesizer. 

In some embodiments the invention includes a recombinant protease 
polypeptide having (a) an amino acid sequence selected from the group consisting of 
those set forth in SEQ ID NO:36, SEQ ID NO:37, SEQ ID NO:38, SEQ ID NO:39, 
15 SEQ ID NO:40, SEQ ID NO:41, SEQ ID NO:42, SEQ ID NO:43, SEQ ID NO:44, 
SEQ ID NO:45, SEQ ID NO:46, SEQ ID NO:47, SEQ ID NO:48, SEQ ID NO:49, 
SEQ ID ]SIO:50, SEQ ID N0:51, SEQ ID NO:52, SEQ ID NO:53, SEQ ID NO:54, 
SEQ ID NO:55, SEQ ID NO:56, SEQ ID NO:57, SEQ ID NO:58, SEQ ID NO:59, 
SEQ ID NO:60, SEQ ID NO:61, SEQ ID NO:62, SEQ ID NO:63, SEQ ID NO:64, 
20 SEQ ID NO:65, SEQ ID NO:66, SEQ ID NO:67, SEQ ID NO:68, SEQ ED NO:69, 
and SEQ ID NO:70. By "recombinant protease polypeptide" is meant a polypeptide 
produced by recombinant DNA techniques such that it is distinct from a naturally 
occurring polypeptide either in its location {e.g., present in a different cell or tissue 
than found in nature), purity or structure. Generally, such a recombinant 
25 polypeptide will be present in a cell in an amount different from that normally 
observed in nature. 

The polypeptides to be expressed in host cells may also be fusion proteins 
which include regions from heterologous proteins Such rcrrions may he included to 
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incorporated into expression vectors. A DN A sequence for a signal peptide 
(secretory leader) may be fused in-frame to the polynucleotide sequence so that the 
polypeptide is translated as a fusion protein comprising the signal peptide. A signal 
peptide that is functional in the intended host cell promotes extracellular secretion of 
5 the polypeptide. Preferably, the signal sequence will be cleaved from the 

polypeptide upon secretion of the polypeptide from the cell. Thus, preferred fusion 
proteins can be produced in which the N-tenninus of a protease polypeptide is fused 
to a carrier peptide. 

Ill one embodiment, the polypeptide comprises a fusion protein which 

10 includes a heterologous region used to facilitate purification of the polypeptide. 
Many of the available peptides used for such a ftmction allow selective binding of 
the fusion protein to a binding partner. A preferred binding partner includes one or 
more of the IgG binding domains of protein A are easily purified to homogeneity by 
affinity chromatography on, for example, IgG-coupled Sepharose. Alternatively, 

1 5 many vectors have the advantage of carrying a stretch of histidine residues that can 
be expressed at the N-terminal or C-terminal end of the target protem, and thus the 
protein of interest can be recovered by metal chelation chromatography. A 
nucleotide sequence encoding a recognition site for a proteolytic enzyme such as 
enterokinasc, factor X procollagenase or thrombine may immediately precede the 

20 sequence for a protease polypeptide to permit cleavage of the fusion protein to 
obtain the mature protease polypeptide. Additional examples of fiision-protein 
binding partners include, but are not limited to, the yeast I-factor, the honeybee 
melatin leader in sf9 insect cells, 6-nis tag, thiorcdoxin tag, hcmaglutinin tag, GST 
tag, and OmpA signal sequence tag. As will be understood by one of skill in the art, 

25 the binding partner which recognizes and binds to the peptide may be any ion, 
molecule or compound including metal ions (e.g.^ metal affinity colunms), 
antibodies, or fragments thereof, and any protein or peptide which binds the peptide, 
such as the FT AG tag. 



wo 01/83782 



P(T/l!S01/I4431 



Antibodies 

In another aspect, the invention features an antibody (e.g., a monoclonal or 
polyclonal antibody) having specific binding affinity to a protease polypeptide or a 
protease polypeptide domain or Augment where the polypeptide is selected from the 
5 group having a sequence at least about 90% identical to an amino acid sequence 
selected from the group consisting of those set forth in SEQ ID NO: 36, SEQ ID 
NO:37, SEQ ID NO:38, SEQ ID NO:39, SEQ ID NO:40, SEQ ID NO:41, SEQ ID 
NO:42, SEQ ID NO:43, SEQ ID NO:44, SEQ ID NO:45, SEQ ID NO:46, SEQ ID 
NO:47, SEQ ID NO:48, SEQ ID NO:49, SEQ ID NO:50, SEQ ID NO:51, SEQ ID 
10 NO:52, SEQ ID NO:53, SEQ ID NO:54, SEQ ID NO:55, SEQ ID NO:56, SEQ ID 
NO:57, SEQ ID NO:58, SEQ ID NO:59, SEQ ID NO:60, SEQ ID NO:61, SEQ ID 
NO:62, SEQ ED NO:63, SEQ ID NO:64, SEQ ID NO:65, SEQ ID NO:66, SEQ ID 
NO:67, SEQ ID NO:68, SEQ ID NO:69, and SEQ ID NO:70. By "specific binding 
affinity" is meant that the antibody binds to the target protease polypeptide with 
1 5 greater affinity than it binds to other polypeptides under specified conditions. 

Antibodies or antibody fragments are polypeptides that contain regions that can bind 
other polypeptides. The term "specific bmding affinity" describes an antibody that 
binds to a protease polypeptide with greater affinity than it binds to other 
polypeptides under specified conditions. Antibodies can be used to identify an 
20 endogenous source of protease polypeptides, to monitor cell cycle regulation, and 
for immuno-localization of protease polypeptides within the cell. 

llie term "polyclonal" refers to antibodies that are heterogenous populations 
of antibody molecules derived from the sera of animals immunized with an antigen 
or an antigenic functional derivative thereof. For the production of polyclonal 
25 antibodies, various host animals may be immunized by injection witii the antigen. 
Various adjuvants may be used to increase the immunological response, depending 
on the host species. 

"Monoclfmni atilibodic^" nrr ^nh^ifantinllv homn(»rnnns pnpnlation'; of 
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culture. Monoclonal antibodies may be obtained by methods known to those skilled 
in the art (Kohler et al. Nature, 1975, 256:495-497, and U.S. Patent No. 4,376,1 10, 
both of which are hereby incorporated by reference herein in their entirety including 
any figures, tables, or drawings). 

5 An antibody of the present invention includes "humanized" monoclonal and 

polyclonal antibodies. Humanized antibodies are recombinant proteins in which 
non-human (typically murine) complementarity determining regions of an antibody 
have been transferred from heavy and light variable chains of the non-human (e.g. 
murine) immunoglobulin into a human variable domain, followed by the 

1 0 replacement of some human residues in the framework regions of their murine 

counterparts. Humanized antibodies in accordance with this invention are suitable 
for use in therapeutic methods. General techniques for cloning murine 
immunoglobulin variable domains are described, for example, by the publication of 
Orlandi et al, Proc. Nat'lAcad. Sci. USA 86: 3833 (1989). Techniques for 

1 5 producing humanized monoclonal antibodies arc described, for example, by Jones et 
aL, Nature 321:512 (1986), Riechmann et al. Nature 332:323 (1988), Verhoeyen et 
aL, Science 2JP:1534 (1988), Carter et aL, Proc. Nat'l Acad. Sci. USA 59:4285 
(1992), Sandhu, Crit. Rev. Biotech. 12:431 (1992), and Singer et aL, J. Immun. 
750:2844(1993). 

20 The term "antibody fragment" refers to a portion of an antibody, often the 

hypervariable region and portions of the surrounding heavy and light chains, that 
displays specific binding affinity for a particular molecule. A hypervariable region 
is a portion of an antibody that physically binds to the polypeptide target. 

An antibody fragment of the present invention includes a "single-chain 

25 antibody," a phrase used in this description to denote a linear polypeptide that binds 
antigen with specificity and that comprises variable or hypervariable regions from 
the heavy and light chain chains of an antibody. Such single chain antibodies can be 
produced by conventional methodoloEw, The Vh and VI rcirions of the Fv fnipnipnt 
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can be joined by the insertion of a peptide linker. A gene encoding the Vh, VI and 
peptide Unker sequences can be constructed and expressed using a recombinant 
expression vector. SeeColcher, etal.J. Nat'l Cancer Inst 82: 1191 (1990). 
Amino acid sequences comprising hypervariable regions from the Vh and VI 

5 antibody chains can also be constructed using disulfide bonds or peptide linkers. 

Antibodies or antibody fragments having specific binding affinity to a 
protease polypeptide of the invention may be used in methods for detecting the 
presence and/or amount of protease polypeptide in a sample by probing the sample 
with the antibody under conditions suitable for protease-antibody immunocomplex 

1 0 formation and detecting the presence and/or amount of the antibody conjugated to 
the protease polypeptide. Diagnostic kits for performing such methods may be 
constmcted to include antibodies or antibody fragments specific for the protease as 
well as a conjugate of a binding partner of the antibodies or the antibodies 
themselves. 

1 5 An antibody or antibody fragment with specific binding affinity to a protease 

polypeptide of the invention can be isolated, enriched, or purified from a prokaryotic 
or eukaryotic organism. Routine methods known to those skilled in the art enable 
production of antibodies or antibody fragments, in both prokaryotic and eukaryotic 
organisms. Purification, enrichment, and isolation of antibodies, which are 

20 polypeptide molecules, are described above. 

Antibodies having specific binding affinity to a protease polypeptide of the 
invention may be used m methods for detecting the presence and/or amount of 
protease polypeptide in a sample by contacting the sample with the antibody under 
conditions such that an immunocomplex forms and detecting the presence and/or 

25 amount of the antibody conjugated to the protease polypeptide. Diagnostic kits for 
performing such methods may be constructed to include a first container containing 
the antibody and a second container having a conjugate of a binding partner of the 
;mtibodv nnd a label, siirh ns. for exampir n r:i(linisot(^pr The rlinrno<^tir Vit mn^- 
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In another aspect, the invention features a hybridoma which produces an 
antibody having specific binding affinity to a protease polypeptide or a protease 
polypeptide domain, where the polypeptide is selected from the group consisting of 
those set forth in SEQ ID NO:36, SEQ ID NO:37, SEQ ED NO:38, SEQ ID NO:39, 
5 SEQ ID NO:40, SEQ ID NO:41, SEQ ID NO:42, SEQ ID NO:43, SEQ ID NO:44, 
SEQ ID NO:45, SEQ ID NO:46, SEQ ID NO:47, SEQ ID NO:48, SEQ ID NO:49, 
SEQ ID NO:50, SEQ ID NO:51, SEQ ID NO:52, SEQ ID NO:53, SEQ ID NO:54, 
SEQ ID NO:55, SEQ ID NO:56, SEQ ID NO:57, SEQ ID NO:58, SEQ ID NO:59, 
SEQ ID NO:60, SEQ ID N0:61, SEQ ID NO;62, SEQ ID NO:63, SEQ ID NO:64, 

10 SEQ ID NO:65, SEQ ID NO:66, SEQ ID NO:67, SEQ ID NO:68, SEQ ID NO:69, 
and SEQ ID NO: 70. By "hybridoma" is meant an immortalized cell line that is 
capable of secreting an antibody, for example an antibody to a protease of the 
invention. In preferred embodiments, the antibody to the protease comprises a 
sequence of amino acids that is able to specifically bind a protease polypeptide of 

15 the invention. 

In another aspect, the present invention is also directed to kits comprising 
antibodies that bind to a polypeptide encoded by any of the nucleic acid molecules 
described above, and a negative control antibody. 

The term "negative control antibody" refers to an antibody derived fi-om 

20 similar source as the antibody having specific binding affinity, but where it displays 
no binding affinity to a polypeptide of the invention. 

In another aspect, the invention features a protease polypeptide binding agent 
able to bind to a protease polypeptide selected fi-om the group having an amino acid 
sequence selected from the group consisting of those set forth m SBQ ID NO:36, 

25 SEQ ID NO:37, SEQ ID NO:38, SEQ ID NO:39, SEQ ID NO:40, SEQ ID N0:41, 
SEQ ID NO:42, SEQ ID NO:43, SEQ ID NO:44, SEQ ID NO:45, SEQ ID NO;46, 
SEQ ID NO:47, SEQ ID NO:48, SEQ ID NO:49, SEQ ID NO:50, SEQ ID NO:51, 
SEQ ID NO:52, SFQ ID NO:53. SHO ID NO-54 SFO m NO-^^ SPO fO NH SA 
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SEQ ID NO:67, SEQ ID NO:68, SEQ ID NO:69, and SEQ ID NO:70. The binding 
agent is preferably a purified antibody that recognizes an epitope present on a 
protease polypeptide of the invention. Other binding agents include molecules that 
bind to protease polypeptides and analogous molecules that bind to a protease 
5 polypeptide. Such binding ag^ts may be identified by using assays that measure 
protease binding partner activity, or they may be identified using assays that 
measure protease activity, such as the release of a fluorogenic or radioactive marker 
attached to a substrate molecule. 

Screening Methods to Detect Protease Polypeptides 

10 The invention also features a method for screening for human cells 

containing a protease polypeptide of the invention or an equivalent sequence. The 
method involves identifying the novel polypeptide in human cells using techniques 
that are routine and standard in the art, such as those described herein for identifying 
the proteases of the invention (e.g., cloning, Southem or Northem blot analysis, in 

1 5 situ hybridization, PGR amplification, etc.). 

Screening Methods to Identify Substances that Modulate Protease 
Activity 

In another aspect, the invention features methods for identifying a substance 
that modulates protease activity comprising the steps of: (a) contacting a protease 

20 polypeptide comprising an amino acid substantially identical to a sequence selected 
fi-om tiie group consisting of those set forth in SEQ ID NO:36, SEQ FD NO:37, SEQ 
ID NO:38, SEQ ID NO:39, SEQ ID NO:40, SEQ ID N0:41, SEQ ID NO:42, SEQ 
ID NO:43, SEQ ID NO:44, SEQ ID NO:45, SEQ ID NO:46, SEQ ID NO:47, SEQ 
ID NO:48, SEQ ID NO:49, SEQ ID NO:50, SEQ ID NO:5 1, SEQ ID NO:52, SEQ 

25 ID NO:53, SEQ ID NO:54, SEQ ID NO:55, SEQ ID NO:56, SEQ ID NO:57, SEQ 
ID NO:58, SEQ ID NO:59, SEQ ID NO:60, SEQ ID NO:61, SEQ ID NO:62, SEQ 
ID NO:63, SEQ ID NO:64, SEQ ID NO:65, SEQ ID NO:66, SEQ ID NO:67, SEQ 
ID NO:68, SEQ ID NO:60. and SEQ TD NO-7n with a trst <;iibstancp (h) mcn^nrin-. 
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about 90%, 91%, 92%, 93%, 94%, 95%, 96%, 97%, 98% or 99% identical to the 
listed sequences. 

The term "modulates" refers to the abihty of a compound to alter the 
function of a protease of the invention. A modulator preferably activates or inhibits 
5 the activity of a protease of the invention depending on the concentration of the 
compound exposed to the protease. 

The term "modulates" also refers to altering the function of proteases of the 
invention by increasing or decreasing the probabiUty that a complex forms between 
the protease and a natural binding partner. A modulator preferably increases the 
1 0 probability that such a complex forms between the protease and the natural binding 
partner, more preferably increases or decreases the probability that a complex forms 
between the protease and the natural binding partner depending on the concentration 
of the compound exposed to the protease, and most preferably decreases the 
probability that a complex forms between the protease and the natural binding 
1 5 partner. 

The term "activates" refers to increasing the cellular activity of the protease. 
The term "inhibits" refers to decreasing the cellular activity of the protease. 

The term "complex" refers to an assembly of at least two molecules bound to 
one another. Signal transduction complexes often contain at least two protein 
20 molecules bound to one another. For instance, a protein tyrosine receptor protein 

kinase, GRB2, SOS, RAF, and RAS assemble to form a signal transduction complex 
in response to a mitogcnic ligand. Similarly, the proteases involved in blood 
coagulation and their cofactors are known to form macromolecular complexes on 
cellular membranes. Additionally, proteases involved in modification of the 
25 extracellular matrix are known to form complexes with their inhibitors and also with 
components of the extracellular matrix. 

The term "natural binding partner" refers to polypeptides, lipids, small 
molecules, or nucleic acids that bind to proteases in cells. A chanpe in the 
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increased or decreased probability that the mtcraction forms, or an increased or 
decreased concentration of protease/natural binding partner complex. 

The term "contacting" as used herein refers to mixing a solution comprising 
the test compound with a liquid medium bathing the cells of the methods. The 

5 solution comprising the compound may also comprise another component, such as 
dimethyl sulfoxide (DMSO), which facilitates the uptake of the test compound or 
compounds into the cells of the methods. The solution comprising the test 
compound may be added to the medium bathing the cells by utilizing a delivery 
apparatus, such as a pipette-based device or syringe-based device. 

1 0 In another aspect, the invention features methods for identifying a substance 

that modulates protease activity in a cell comprising the steps of: (a) expressing a 
protease polypeptide in a cell, wherein said polypeptide is selected from the group 
having an amino acid sequence selected from the group consisting of those set forth 
in SEQ ID NO:36, SEQ ID NO:37, SEQ ID NO:38, SEQ ID NO:39, SEQ ID 

1 5 NO:40, SEQ ID N0:41, SEQ ID NO:42, SEQ ID NO:43, SEQ ID NO:44, SEQ ID 
NO:45, SEQ ID NO:46, SEQ ID NO:47, SEQ ID NO:48, SEQ ID NO:49, SEQ ID 
NO:50, SEQ ID NO:51, SEQ ID NO:52, SEQ ID NO:53, SEQ ID NO:54, SEQ ID 
NO:55, SEQ ID NO:56, SEQ ID NO:57, SEQ ID NO:58, SEQ ID NO:59, SEQ ID 
NO:60, SEQ ID NO:61, SEQ ID NO:62, SEQ ID NO:63, SEQ ID NO:64, SEQ ID 

20 NO:65, SEQ ID NO:66, SEQ ID NO:67, SEQ ID NO:68, SEQ ID NO:69, and SEQ 
ID NO;70; (b) adding a test substance to said cell; and (c) monitoring a change in 
cell phenotype or the interaction between said polypeptide and a natural binding 
partner. 

^rhc term "expressing" as used herein refers to the production of proteases of 
25 the invention from a nucleic acid vector containing protease genes within a cell. The 
nucleic acid vector is transfected into cells using well known techniques in the art as 
described herein. 

Another fisprrt of the instant invention is direrteH to method':; ofifientifvinr 
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compound binds the protease polypeptides. Binding can be determined by binding 
assays which are well known to the skilled artisan, including, but not limited to, gel- 
shift assays. Western blots, radiolabeled competition assay, phage-based expression 
cloning, co-fractionation by chromatography, co-precipitation, cross linking, 

5 interaction trap/two-hybrid analysis, southwestern analysis, ELISA, and the like, 
which are described in, for example. Current Protocols in Molecular Biology, 1999, 
John Wiley & Sons, NY, which is incorporated herein by reference in its entirety. 
The compounds to be screened include, but are not hmited to, compounds of 
extracellular, intracellular, biological or chemical origin. 

10 The methods of the invention also embrace compounds that are attached to a 

label, such as a radiolabel (e.g., '"'l, ''S, ^^P, ^H), a fluorescence label, a 
chemiluminescent label, an enzymic label and an immunogenic label. The protease 
polypeptides employed in such a test may either be free in solution, attached to a 
solid support, borne on a cell surface, located intracellularly or associated with a 

1 5 portion of a cell. One skilled in the art can, for example, measure the formation of 
complexes between a protease polypeptide and the compound being tested. 
Alternatively, one skilled in the art can examine the diminution in complex 
formation between a protease polypeptide and its substrate caused by the compound 
being tested. 

20 Other assays can be used to examine enzymatic activity including, but not 

limited to, photometric, radiometric, HPLC, electrochemical, and the like, which are 
described in, for example, Enzyme Assays: A Practical Approach, cds. R. Eisenthal 
and M. J. Danson, 1992, Oxford University Press, which is mcorporated herein by 
reference in its entirety. 

25 Another aspect of the present invention is directed to methods of identifying 

compounds which modulate (i.e., increase or decrease) activity of a protease 
polypeptide comprising contacting the protease polypeptide with a compound, and 
determining whether the compound modifier nctivitv nf the protcnse pnlvpcptidr 
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test compound. Where the activity of a sample containing the test compound is 
higher than the activity in a sample lacking the test compound, the compound will 
have increased the activity. Similarly, where the activity of a sample contaming the 
test compound is lower than the activity in the sample lacking the test compound, 
5 the compound will have inhibited the activity. 

The present invention is particularly useful for screening compounds by 
using a protease polypeptide in any of a variety of drug screening techniques. The 
compounds to be screened include, but are not limited to, extracellular, intracellular, 
biological or chemical origin. The protease polypeptide employed in such a test 
1 0 may be in any form, preferably, free in solution, attached to a sohd support, borne on 
a cell surface or located intracellularly. One skilled in the art can measure the 
change in rate that a protease of the invention cleaves a substrate polypeptide. One 
skilled in the art can also, for example, measure the formation of complexes between 
a protease polypeptide and the compound being tested. Alternatively, one skilled in 
15 the art can examine the diminution in complex formation between a protease 
polypeptide and its substrate caused by the compound being tested. 

The activity of protease polypeptides of the invention can be determined by, 
for example, examining the abihty to bind or be activated by chemically synthesised 
peptide ligands. Alternatively, the activity of the protease polypeptides can be 
20 assayed by examining their ability to bind metal ions such as calcium, hormones, 
cbemokines, neuropeptides, neurotransmitters, nucleotides, lipids, odorants, and 
photons. Thus, modulators of the protease polypeptide's activity may alter a 
protease function, such as a binding property of a protease or an activity such as 
cleaving protein substrates or polypeptide substrates, or membrane localization. 
25 In various embodiments of the method, the assay may take the foma of a 

yeast growth assay, an Aequorin assay, a Luciferase assay, a mitogenesis assay, a 
MAP Kinase activity assay, as well as other binding or function-based assays of 
nrntcn'^c nrti\'itv thnt irr <M^n(Tn11v Vnmvn in ihc -irf Fr ^rvrrril oftbr^r 
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Biological activities of proteases according to the invention include, but are not 
limited to, the binding of a natural or a synthetic ligand, as well as any one of the 
ftmctional activities of proteases known in the art. Non-limiting examples of 
protease activities include cleavage of polypeptide chains, processing the pro-form 
5 of a polypeptide chain to the active product, transmembrane signaling of various 
forms, and/or the modification of the extraceuUar matrix. 

TTie modulators of the invention exhibit a variety of chemical structures, 
which can be generally grouped into mimetics of natural protease ligands, and 
peptide and non-peptide allosteric effectors of proteases. The invention does not 

10 restrict the sources for suitable modulators, which may be obtained from natural 
sources such as plant, animal or mineral extracts, or non-natural sources such as 
small molecule libraries, including the products of combinatorial chemical 
approaches to library construction, and peptide libraries. 

The use of cDNAs encoding proteins in drug discovery programs is well- 

1 5 known; assays capable of testing thousands of unknown compounds per day in high- 
throughput screens (HTSs) are thoroughly documented. The literature is replete 
with examples of the use of radiolabclled ligands in HTS binding assays for drug 
discovery (^ee, Wi[]israSy Medicinal Research Reviews, 1991, 11:147-184.; 
Sweetnam, et al., J. Natural Products^ 1993, 56:441-455 for review). Recombinant 

20 proteins are preferred for binding assay HTS because they allow for better 

specificity (higher relative purity), provide the ability to generate large amounts of 
receptor material, and can be used in a broad variety of formats (see Hodgson, 
Bio/T echnology, 1 992, 1 0:973-980 which is incorporated herein by reference in its 
entirety). A variety of heterologous systems is available for functional expression of 

25 recombinant proteins that are well known to those skilled in the art. Such systems 
include bacteria (Strosberg, et al., Trends in Pharmacological Sciences, 1992, 
13:95-98), yeast (Pausch, Trends in Biotechnology, 1997, 15:487-494), several kinds 
of insect cells rViindcn Hrneck. /nr Rf'^' Cvfohnr^r 1006 164-1 SO 968Y nmphibinn 
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J. Pharmacology, 1997, 334:1-23). These examples do not preclude the use of other 
possible cell expression systems, including cell lines obtained from nematodes (PCX 
appHcation WO 98/37177). 

An expressed protease can be used for HTS binding assays in conjunction 
5 with its defined ligand, in this case the corresponding peptide that activates it. The 
identified peptide is labeled with a suitable radioisotope, including, but not limited 
to, ^^^I, ^H, ^^S or ^^P, by methods that are well known to those skilled in the art. 
Alternatively, the peptides may be labeled by well-known methods with a suitable 
fluorescent derivative (Baindur, et al. Drug Dev. Res., 1994, 33:373-398; Rogers, 

1 0 Drug Discovery Today, 1 997, 2: 156-1 60). Radioactive ligand specifically bound to 
the receptor in membrane preparations made fi*om the cell line expressing the 
recombinant protein can be detected in HTS assays in one of several standard ways, 
including filtration of the rcceptor-ligand complex to separate bound Hgand fi:om 
unbound ligand (Williams, Med. Res. Rev., 1991, 11:147-184.; Sweetnam, et al,J. 

1 5 Natural Products, 1993, 56:441-455). Alternative methods include a scintillation 
proximity assay (SPA) or a FlashPlate format in which such separation is 
unnecessary (Nakayama, Cur. Opinion Drug Disc. Dev., 1998, 1:85-91 Bosse, etal, 
J. Biomolecular Screening, 1998, 3:285-292.). Binding of fluorescent ligands can 
be detected in various ways, including fluorescence energy transfer (FRET), direct 

20 spectrophotofluorometric analysis of bound hgand, or fluorescence polarization 
(Rogers, Drug Discovery Today, 1997, 2:156-160; Hill, Cur. Opinion Drug Disc. 
Dev., 1998, 1:92-97). 

The proteases and natural binding partners required for functional expression 
of heterologous protease polypeptides can be native constituents of the host cell or 

25 can be introduced through well-known recombinant technology. The protease 
polypeptides can be intact or chimeric. The protease activation may result in the 
stimulation or inhibition of other native proteins, events that can be linked to a 
m(^^s^l^ablc rcspnnsr 
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engineered yeast cells (Pausch, Trends in Biotechnology, 1997, 15:487-494); 
changes in intracellular Ca^^ concentration as measured by fluorescent dyes 
(Murphy, et al. Cur. Opinion Drug Disc. Dev., 1998, 1:192-199). Fluorescence 
changes can also be used to monitor hgand-induced changes in membrane potential 
5 or intracellular pH; an automated system suitable for HTS has been described for 
these purposes (Schroeder, et aI.,J. Biomolecular Screening, 1996, 1 :75-80). 
Assays are also available for the measurement of common second but these are not 
generally preferred for HTS. 

The invention contemplates a multitude of assays to screen and identify 
1 0 inhibitors of ligand binding to protease polypeptides or of substrate cleavage by 

protease polypeptides. In one example, the protease polypeptide is immobilized and 
interaction vsdth a binding partner or substrate is assessed in the presence and 
absence of a candidate modulator such as an inhibitor compound. In another 
example, interaction between the protease polypeptide and its binding partner or a 
1 5 substrate is assessed in a solution assay, both in the presence and absence of a 
candidate inhibitor compound. In either assay, an inhibitor is identified as a 
compound that decreases binding between the protease polypeptide and its natural 
binding partner or the activity of a protease polypeptide in cleaving a substrate 
molecule. Another contemplated assay involves a variation of the di-hybrid assay 
20 wherein an inhibitor of protein/protein interactions is identified by detection of a 
positive signal in a transformed or transfccted host cell, as described in PCT 
publication number WO 95/20652, published August 3, 1995 and is included by 
reference herein including any figures, tables, or drawings. 

Candidate modulators contemplated by the invention include compounds 
25 selected from hbraries of cither potential activators or potential inhibitors. There arc 
a number of different libraries used for the identification of small molecule 
modulators, including: (1) chemical libraries, (2) natural product libraries, and (3) 
romhinntnrinl lihrarir^ rfniipriscd of rnndom peptides nli<'nniir1entidr^ or f>r<'nn)e 
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as "hits" or "leads" in other drug discovery screens, while others are derived from 
natural products, and still others arise from non-directed synthetic organic 
chemistry. Natural product libraries are collections of microorganisms, ammals, 
plants, or marine organisms which are used to create mixtures for screening by: (1) 

5 fermentation and extraction of broths from soil, plant or marine microorganisms or 
(2) extraction of plants or marine organisms. Natural product Ubraries include 
polyketides, non-ribosomal peptides, and variants (non-naturally occurring) thereof 
For a review, see. Science 282:63-68 (1998). Combmatorial libraries are composed 
of large numbers of peptides, ohgonucleotides, or organic compounds as a mixture, 

10 These hbraries are relatively easy to prepare by traditional automated synthesis 

methods, PCR, cloning, or proprietary synthetic methods. Of particular interest are 
non-peptide combinatorial Ubraries. Still other libraries of interest include peptide, 
protein, peptidomimetic, multiparallel synthetic collection, recombinatorial, and 
polypeptide libraries. For a review of combinatorial chemistry and libraries created 

15 therefrom, see, Myers, Curr. Opin. Biotechnol. 8:701-707 (1997). Identification of 
modulators through use of the various libraries described herein permits 
modification of the candidate 'liif' (or "lead*") to optimize the capacity of the "hit" 
to modulate activity. 

Still other candidate inhibitors contemplated by the invention can be 

20 designed and include soluble forms of binding partners, as well as such binding 

partners as chimeric, or fusion, proteins. A "binding partner" as used herein broadly 
encompasses both natural binding partners as described above as well as chimeric 
polypeptides, peptide modulators other than natural ligands, antibodies, antibody 
fragments, and modified compounds comprising antibody domains that are 

25 immunospecific for the expression product of the identified protease gene. 

Other assays may be used to identify specific peptide ligands of a protease 
polypeptide, including assays that identify ligands of the target protein through 
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Alternatively, such binding interactions are evaluated indirectly using the yeast two- 
hybrid system described in Fields et al. Nature^ 340:245-246 (1989), and Fields et 
al.^ Trends in Genetics^ 10:286-292 (1994), both of which are incorporated herein by 
reference. The two-hybrid system is a genetic assay for detecting interactions 
5 between two proteins or polypeptides. It can be used to identify proteins that bind to 
a known protein of interest, or to delineate domains or residues critical for an 
interaction. Variations on this methodology have been developed to clone genes that 
encode DNA binding proteins, to identify peptides that bind to a protein, and to 
screen for drugs. The two-hybrid system exploits the abiUty of a pair of interacting 

10 proteins to bring a transcription activation domain into close proximity with a DNA 
binding domain that binds to an upstream activation sequence (UAS) of a reporter 
gene, and is generally performed in yeast. The assay requires the construction of 
two hybrid genes encoding (1) a DNA-binding domain that is fused to a first protein 
and (2) an activation domain fused to a second protein. The DNA-binding domain 

1 5 targets the first hybrid protein to the UAS of the reporter gene; however, because 
most proteins lack an activation domain, this DNA-binding hybrid protein does not 
activate transcription of the reporter gene. The second hybrid protein, which 
contains the activation domain, cannot by itself activate expression of the reporter 
gene because it does not bind the UAS. However, when both hybrid proteins are 

20 present, the noncovalent interaction of the first and second proteins tethers the 
activation domain to the UAS, activating transcription of the reporter gene. For 
example, when the first protein is a protease gene product, or fragment thereof, that 
is known to interact with another protein or nucleic acid, this assay can be used to 
detect agents that interfere with the binding interaction. Expression of the reporter 

25 gene is monitored as different test agents are added to the system. The presence of 
an inhibitory agent results in lack of a reporter signal. 

When the function of the protease polypeptide gene product is unknown and 
no ligancls are known to hind the nene product, the vrnst two hvbrid n^snv c',\^^ 
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polynucleotide encoding both a protease polypeptide (or fragment) and a UAS 
binding domain (i.e., a first protein) may be used. In addition, a large number of 
hybrid genes each encoding a different second protein fused to an activation domain 
are produced and screened in the assay. Typically, the second protein is encoded by 

5 one or more members of a total cDNA or genomic DNA fusion library, with each 
second protein coding region being fused to the activation domain. This system is 
applicable to a wide variety of proteins, and it is not even necessary to know the 
identity or function of the second binding protein. The system is highly sensitive 
and can detect interactions not revealed by other methods; even transient interactions 

1 0 may trigger transcription to produce a stable mRNA that can be repeatedly translated 
to yield the reporter protein. 

Other assays may be used to search for agents that bind to the target protein. 
One such screening method to identify direct binding of test Hgands to a target 
protein is described in U.S. Patent No. 5,585,277, incorporated herein by reference. 

15 This method reUes on the principle that proteins generally exist as a mixture of 

folded and unfolded states, and continually alternate between the two states. When a 
test hgand binds to the folded form of a target protein (i.e., when the test ligand is a 
ligand of the target protein), the target protein molecule bound by the ligand remains 
in its folded state. Thus, the folded target protein is present to a greater extent in the 

20 presence of a test ligand which binds the target protein, than in the absence of a 

ligand. Binding of the ligand to the target protein can be determined by any method 
which distinguishes between the folded and unfolded states of the target protein. 
The function of the target protein need not be known in order for this assay to be 
performed. Virtually any agent can be assessed by this method as a test ligand, 

25 including, but not limited to, metals, polypeptides, proteins, lipids, polysaccharides, 
polynucleotides and small organic molecules. 

Another method for identifying ligands of a target protein is described in 
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protein are separated froni other library components by simple membrane washing. 
The specifically selected molecules that are retained on the filter arc subsequently 
liberated from the target protein and analyzed by HPLC and pneumatically assisted 
electrospray (ion spray) ionization mass spectroscopy. This procedure selects 
5 library components with the greatest affinity for the target protein, and is particularly 
useful for small molecule libraries. 

In preferred embodiments of the invention, methods of screening for 
compounds which modulate protease activity comprise contacting test compounds 
with protease polypeptides and assaying for the presence of a complex between the 

1 0 compound and the protease polypeptide. In such assays, the ligand is typically 
labelled. After suitable incubation, free ligand is separated from that present in 
boimd form, and the amount of free or uncomplexed label is a measure of the ability 
of the particular compound to bind to the protease polypeptide. 

In another embodiment of the invention, high throughput screening for 

1 5 compounds having suitable binding affinity to protease polypeptides is employed. 
Briefly, large numbers of different small peptide test compounds are synthesised on 
a soHd substrate. The peptide test compounds are contacted with the protease 
polypeptide and washed. Bound protease polypeptide is then detected by methods 
well known in the art. Purified polypeptides of the invention can also be coated 

20 directly onto plates for use in the aforementioned drug screening techniques. In 
addition, non-neutralizing antibodies can be used to capture the protein and 
immobilize it on the solid support. 

Other embodiments of the invention comprise using competitive screening 
assays in which neutrah'zing antibodies capable of binding a polypeptide of the 

25 invention specifically compete with a test compound for binding to the polypeptide. 
In this maimer, the antibodies can be used to detect the presence of any peptide that 
shares one or more antigenic determinants with a protease polypeptide. 
Rndiolahrled rnmpetitive binflinr titiidio'^ nrr (it^^rrihcd in A M I in rf n! 

i ^t'lo.sUK; iH 'A iiit t) is Mu ni put ;iK:(l ticicili \K-\c\\:\\i v in ils i'lltircU 



40 



WO01/8J782 PCT/tSO 1/1 4431 



iTierapeutic Methods 

The invention includes methods for treating a disease or disorder by 
administering to a patient in need of such treatment a protease polypeptide 
substantially identical to an amino acid sequence selected from the group consisting 
5 of those set forth in SEQ ED NO:36, SEQ ID NO:37, SEQ ID NO:38, SEQ ID 

NO:39, SEQ ID NO:40, SEQ ID N0:41, SEQ ID NO:42, SEQ ID NO:43, SEQ ID 
NO:44, SEQ ID NO:45, SEQ ID NO:46, SEQ ID NO:47, SEQ ID NO:48, SEQ ID 
NO:49, SEQ ID NO:50, SEQ ID N0:51, SEQ ID NO:52, SEQ ID NO:53, SEQ ID 
NO:54, SEQ ID NO:55, SEQ ID NO:56, SEQ ID NO:57, SEQ ID NO:58, SEQ ID 
10 NO:59, SEQ ID NO:60, SEQ ED N0:61, SEQ IDNO:62, SEQ ID NO:63, SEQ ID 
NO:64, SEQ ID NO:65, SEQ ID NO:66, SEQ ID NO:67, SEQ ID NO:68, SEQ ID 
NO:69, SEQ ID NO:70, and any other protease polypeptide of the present invention. 
As discussed in the section "Gene Therapy," a protease polypeptide of the invention 
may also be administered indirectly by via administration of suitable polynucleotide 
1 5 means for in vivo expression of the protease polypeptide. Preferably the protease 
polypeptide will have 90%, 91%, 92%, 93%, 94%, 95%, 96%, 97%, 98%or 99% 
identity to one of the aforementioned sequences. 

In another aspect, the invention provides methods for treating a disease or 
disorder by administering to a patient in need of such treatment a substance that 
20 modulates the activity of a protease substantially identical to a sequence selected 

from the group consisting of those set forth in SEQ ID NO:36, SEQ ID NO:37, SEQ 
ID NO:38, SEQ ID NO:39, SEQ ID NO:40, SEQ ID NO:41, SEQ ID NO:42, SEQ 
ID NO:43, SKQ ID NO:44, SEQ ID NO:45, SEQ ID NO:46, SEQ ID NO:47, SEQ 
ID NO:48, SEQ ID NO:49, SKQ ID NO:50, SEQ ID NO:51, SEQ ID NO:52, SEQ 
25 ID NO:53, SEQ ID NO:54, SEQ ID NO:55, SEQ ID NO:56, SEQ ID NO:57, SEQ 
ID NO:58, SEQ ID NO:59, SEQ ID NO:60, SEQ ID N0:61, SEQ ID NO:62, SEQ 
ID NO:63, SEQ ID NO:64, SEQ ID MO:65, SEQ ID NO:66, SKQ ID NO:67, SKQ 
TH vo r^S SPO TD NO-^O tnd ^VO TO NO-70 



iinumc-iciak'tt diseases atia tiisdrdcrs, LaraHnascuiar iiiscasc, nram nLMinmai 



41 



WO01/S3782 PCT/IJS(U/I44J1 



associated diseases, and metabolic disorders. More specifically these diseases 
include cancer of tissues, blood, or hematopoietic origin, particularly those involving 
breast, colon, lung, prostate, cervical, brain, ovarian, bladder, or kidney; central or 
peripheral nervous system diseases and conditions including migraine, pain, sexual 
5 dysfunction, mood disorders, attention disorders, cognition disorders, hypotension, 
and hypertension; psychotic and neurological disorders, including anxiety, 
schizophrenia, manic depression, delirium, dementia, severe mental retardation and 
dyskinesias, such as Huntington*s disease or Tourette's Syndrome; 
neurodegenerative diseases including Alzheimer's, Parkinson's, Multiple sclerosis, 

1 0 and Amyotrophic lateral sclerosis; viral or non- viral infections caused by HTV-l , 
HIV-2 or other viral- or prion-agents or fungal- or bacterial- organisms; metabolic 
disorders including Diabetes and obesity and their related syndromes, among others; 
cardiovascular disorders including rcperfusion restenosis, coronary thrombosis, 
clotting disorders, unregulated cell growth disorders, atherosclerosis; ocular disease 

1 5 including glaucoma, retinopathy, and macular degeneration; inflammatory disorders 
including rheumatoid arthritis, chronic inflanMuatory bowel disease, chronic 
inflammatory pelvic disease, multiple sclerosis, asthma, osteoarthritis, psoriasis, 
atherosclerosis, rhinitis, autoimmunity, and organ transplant rejection. 

In preferred embodiments, the invention provides methods for treating or 

20 preventing a disease or disorder by admioistering to a patient in need of such 

treatment a substance that modulates the activity of a protease polypeptide having an 
amino acid sequence selected from the group consisting of those set forth in SEQ ID 
NO:36, SBQ ID NO:37, SEQ ID NO:38, SEQ ID NO:39, SEQ ID NO:40, SEQ ID 
NO:4l , SEQ ID NO:42, SEQ ID NO:43, SEQ ID NO:44, SEQ ID NO:45, SEQ ID 

25 NO:46, SEQ ID NO:47, SEQ ID NO:48, SEQ ID NO:49, SEQ ID NO:50, SEQ ID 
NO:5l, SEQ ID NO:52, SEQ ID NO:53, SEQ ID NO:54, SEQ ID NO:55, SEQ ID 
NO:56, SEQ ID NO:57, SEQ ID NO:58, SEQ ID NO:59, SEQ ID NO:60, SEQ W 
NO:61,SEQinNO:62. SEOIDNO:63.SEOIDNO M SFO TO W r.S ^FO ID 
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related diseases and disorders, cardiovascular disease, brain or neuronal-associated 
diseases, and metabolic disorders. More specifically these diseases include cancer 
of tissues, blood, or hematopoietic origin, particularly those involving breast, colon, 
lung, prostate, cervical, brain, ovarian, bladder, or kidney; central or peripheral 
5 nervous system diseases and conditions including migraine, pain, sexual 

dysfiinction, mood disorders, attention disorders, cognition disorders, hypotension, 
and hypertension; psychotic and neurological disorders, including anxiety, 
schizophrenia, manic depression, delirium, dementia, severe mental retardation and 
dyskinesias, such as Huntington's disease orTourette's Syndrome; 

1 0 neurodegenerative diseases including Alzheimer's, Parkinson's, Multiple sclerosis, 
and Amyotrophic lateral sclerosis; viral or non- viral infections caused by HTV-l, 
HIV-2 or other viral- or prion-agents or fungal- or bacterial- organisms; metabohc 
disorders including Diabetes and obesity and their related syndromes, among others; 
cardiovascular disorders including reperfiision restenosis, coronary thrombosis, 

15 clotting disorders, unregulated cell growth disorders, atherosclerosis; ocular disease 
including glaucoma, retinopathy, and macular degeneration; inflammatory disorders 
including rheumatoid arthritis, chronic inflammatory bowel disease, chronic 
inflammatory pelvic disease, multiple sclerosis, asthma, osteoarthritis, psoriasis, 
atherosclerosis, rhinitis, autoimmunity, and organ transplant rejection. 

20 The invention also features methods of treating or preventing a disease or 

disorder by administering to a patient in need of such treatment a substance that 
modulates the activity of a protease polypeptide having an amino acid sequence 
selected from the group consisting those set forth in SEQ ID NO:36, SEQ TD 
NO:37, SEQ TD NO:38, SEQ ID NO:39, SEQ ID NO:40, SEQ ID NO:41, SEQ ID 

25 NO:42, SEQ ID NO:43, SEQ ID NO:44, SEQ ID NO:45, SEQ ID NO:46, SEQ ID 
NO:47, SEQ ID NO:48, SEQ ID NO:49, SEQ ID NO:50, SEQ ID NO:51, SEQ ID 
NO:52, SEQ ID NO:53, SEQ ID NO:54, SEQ ID NO:55, SEQ ID NO:56, SEQ TD 
SFOTDNO S?? SFO NO-^O Sf-O ID VO-6n SFO TD NO r.l SPO fO 
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is selected from the group consisting of immune-related diseases and disorders, 
cardiovascular disease, and cancer. Most preferably, the immune-related diseases 
and disorders are selected fh)m the group consisting of rheumatoid arthritis, chronic 
inflammatory bowel disease, chronic inflammatory pelvic disease, multiple 
5 sclerosis, asthma, osteoarthritis, psoriasis, atherosclerosis, rhinitis, autoimmunity, 
and organ transplantation. 

Substances useful for treatment of protease-related disorders or diseases 
preferably show positive results in one or more in vitro assays for an activity 
corresponding to treatment of the disease or disorder in question (Examples of such 

10 assays are provided herein, including Example 7). Examples of substances that can 
be screened for favorable activity are provided and referenced throughout the 
specification, including this section (Screening Methods to Identify Substances 
that Modulate Protease ActivitvV The substances that modulate the activity of the 
proteases preferably include, but are not limited to, antisense oligonucleotides, 

1 5 ribozymes, and other inhibitors of proteases, as determined by methods and screens 
referenced this section and in Example 7, below, and any other suitable methods. 
The use of antisense oligonucleotides and ribozymes are discussed more fiilly in the 
Section "Gene Hierapy," below. 

The term "preventing" refers to decreasing the probability that an organism 

20 contracts or develops an abnormal condition. 

The term "treating" refers to having a therapeutic effect and at least partially 
alleviating or abrogating an abnormal condition in the organism. 

1 he term "thempcutic effect" refers to the inhibition or activation factors 
causing or contributing to the abnormal condition. A therapeutic effect relieves to 

25 some extent one or more of the symptoms of the abnormal condition. In reference to 
the treatment of abnormal conditions, a therapeutic effect can refer to one or more of 
the following: (a) an increase or decrease in the proliferation, growth, and/or 
'lifTorrnlintion (H-II^- (h^ -ictivritinn or inViihitinn (i c slowing or ^^topnint^^ of rell 
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the affected population of cells. Compounds demonstrating efficacy against 
abnormal conditions can be identified as described herein. 

The term "abnormal condition" refers to a fiinction in the cells or tissues of 
an organism that deviates from their normal functioiis in that organism. An 
5 abnormal condition can relate to cell prohferation, cell differentiation, or cell 
survival. 

Abnormal cell proUferative conditions include cancers such as fibrotic and 
mesangial disorders, abnormal angiogenesis and vasculogenesis, wound healing, 
psoriasis, diabetes meUitus, and inflammation. 
10 Abnormal differentiation conditions iuclude, but are not limited to 

neurodegenerative disorders, slow wound healing rates, and slow tissue grafting 
healing rates. 

Abnormal cell survival conditions relate to conditions in which programmed 
cell death (apoptosis) pathways are activated or abrogated. A number of proteases 

1 5 are associated with the apoptosis pathways. Aberrations in the function of any one 
of the proteases could lead to cell immortality or premature cell death. 

The term "aberration", in conjunction with the function of a protease in a 
signal transduction process, refers to a protease that is over- or under-expressed in 
an organism, mutated such that its catalytic activity is lower or higher than wild-type 

20 protease activity, mutated such that it can no longer interact with a natural binding 
partner, is no longer modified by another protein, or no longer interacts with a 
natural binding partner. 

The term "administering" relates to a method of incorporating a compound 
into cells or tissues of an organism. ITic abnormal condition can be prevented or 

25 treated when the cells or tissues of the organism exist within the organism or outside 
of the organism. Cells existing outside the organism can be maintained or grown in 
cell culture dishes. For cells harbored within the organism, many techniques exist in 
thr nrt tn rulmini'^tcT roninonnd'^ inrlnHirv^ rhnt nni liniitrd U■^^ nr:i1 nnn^ntonl 
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limited to) cell microinjection techniques, transformation techniques, and carrier 
techniques. 

The abnormal condition can also be prevented or treated by administering a 
compound to a group of cells having an aberration in a signal transduction pathway 

5 to an organism. The effect of administering a compound on organism fimction can 
then be monitored. The organism is preferably a mouse, rat, rabbit, guinea pig, or 
goat, more preferably a monkey or ape, and most preferably a human. 

In another aspect, the invention features methods for detection of a protease 
polypeptide in a sample as a diagnostic tool for diseases or disorders, wherein the 

10 method comprises the steps of: (a) contacting the sample with a nucleic acid probe 
which hybridizes under hybridization assay conditions to a nucleic acid target region 
of a protease polypeptide having an amino acid sequence selected from the group 
consisting of those set forth in SEQ ID NO:36, SEQ ID NO:37, SEQ ID NO:38, 
SEQ ID NO:39, SEQ ID NO:40, SEQ ID NO:41, SEQ ID NO:42, SEQ ID NO:43, 

1 5 SEQ ID NO:44, SEQ ID NO:45, SEQ ID NO:46, SEQ ID NO:47, SEQ ID NO:48, 
SEQ ID NO:49, SEQ ID NO:50, SEQ ID NO:51, SEQ ID NO:52, SEQ ID NO:53, 
SEQ ID NO:54, SEQ XD NO:55, SEQ ID NO:56, SEQ ID NO:57, SEQ ID NO:58, 
SEQ ID NO:59, SEQ ID NO:60, SEQ ID N0:61, SEQ ID NO:62, SEQ ID NO:63, 
SEQ ID NO:64, SEQ ID NO:65, SEQ ID NO:66, SEQ ID NO:67, SEQ ID NO:68, 

20 SEQ ID NO:69, and SEQ ID N0:70, said probe comprising the nucleic acid 

sequence encoding the polypeptide, fragments thereof, and the complements of the 
sequences and fragments; and (b) detecting the presence or amount of the 
probe:target region hybrid as an indication of the disease. 

In preferred embodiments of the invention, the disease or disorder is selected 

25 from the group consisting of rheumatoid arthritis, arteriosclerosis, autoimmune 
disorders, organ transplantation, myocardial infarction, cardiomyopathies, stroke, 
renal failure, oxidative stress-related neurodegenerative disorders, and cancer. 

:tscascs, .hkI nRi.iHolK aisoitK'is Mnu' spciM lu:;il Ifirsr disrasfs inrliKk' tiinfri 
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of tissues, blood, or hematopoietic origin, particularly those involving breast, colon, 
lung, prostate, cervical, brain, ovarian, bladder, or kidney; central or peripheral 
nervous system diseases and conditions including migraine, pain, sexual 
dysfunction, mood disorders, attention disorders, cognition disorders, hypotension, 

5 and hypertension; psychotic and neurological disorders, including anxiety, 

schizophrenia, manic depression, delirium, dementia, severe mental retardation and 
dyskinesias, such as Huntington's disease or Tourette's Syndrome; 
neurodegenerative diseases including Alzheimer's, Parkinson's, Multiple sclerosis, 
and Amyotrophic lateral sclerosis; viral or non-viral infections caused by HTV-l, 

10 HIV-2 or other viral- or prion-agents or fungal- or bacterial- organisms; metabohc 
disorders including Diabetes and obesity and their related syndromes, among others; 
cardiovascular disorders including reperfusion restenosis, coronary thrombosis, 
clotting disorders, imregulated cell growth disorders, atherosclerosis; ocular disease 
including glaucoma, retinopathy, and macular degeneration; inflammatory disorders 

1 5 including rheumatoid arthritis, chronic inflammatory bowel disease, chronic 

inflammatory pelvic disease, multiple sclerosis, asthma, osteoarthritis, psoriasis, 
atherosclerosis, rhinitis, autoimmunity, and organ transplant rejection. 

llie protease 'Harget region" is the nucleotide base sequence selected from 
the group consisting of those set forth in SEQ ID NO:l, SEQ ID N0:2, SRQ ID 

20 N0:3, SEQ ID NO:4, SEQ ID N0:5, SEQ ID NO:6, SEQ ID NO:7, SEQ ID N0:8, 
SEQ ID NO:9, SEQ ID NO: 1 0, SEQ ID NO: 1 1 , SEQ ID NO: 1 2, SEQ ID NO: 1 3, 
SEQ ID NO:14, SEQ ID NO:t5, SEQ ID N0:16, SEQ ID NO:l7, SEQ ID NO:18, 
SEQ ID NO:19, SEQ ID NO:20, SEQ ID NO:21, SEQ ID NO:22, SEQ ID NO:23, 
SEQ ID NO:24, SEQ ID NO:25, SEQ ID N0:26, SEQ ID NO:27, SEQ ID NO:28, 

25 SEQ ID NO:29, SEQ ID NO:30, SEQ ID NO:31, SEQ ID NO:32, SEQ ID NO:33, 
SEQ ID NO:34, and SEQ ID NO:35, or the corresponding full-length sequences, a 
functional derivative thereof, or a fragment thereof or a domain thereof to which the 
nnrleir nrid puibr will snrriffrnllv hvhrif1i/r ^nrrifi^^ Vi\^brini'^:itinp inflirntr^ thnt 
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can be identified by methods well known in the art consisting of ahgnment and 
comparison of the most closely related sequences in the database. 

In preferred embodiments the nucleic acid probe hybridizes to a protease 
target region encoding at least 6, 12, 75, 90, 105, 120, 150, 200, 250, 300 or 350 
5 contiguous amino acids of a sequence selected from the group consisting of those set 
forth in SEQ ID NO:36, SEQ ID NO:37, SEQ ID NO:38, SEQ ID NO:39, SEQ ID 
NO:40, SEQ ID N0:41, SEQ ID NO:42, SEQ ID NO:43, SEQ ID NO:44, SEQ ID 
NO:45, SEQ ID NO:46, SEQ ID NO:47, SEQ ID NO;48, SEQ ID NO:49, SEQ ID 
NO:50, SEQ ID NO:51, SEQ ID NO:52, SEQ ID NO:53, SEQ ID NO:54, SEQ ID 

10 NO:55, SEQ ID NO:56, SEQ ID NO:57, SEQ ID NO:58, SEQ ID NO:59, SEQ ID 
NO:60, SEQ ID N0:61, SEQ ID NO:62, SEQ ID NO:63, SEQ ID NO:64, SEQ ID 
NO:65, SEQ ID NO:66, SEQ ID NO:67, SEQ ID NO:68, SEQ ID NO:69, and SEQ 
ID NO: 70, or the corresponding full-length amino acid sequence, or a fimctional 
derivative thereof. Hybridization conditions should be such that hybridization 

1 5 occurs only with the protease genes in the presence of other nucleic acid molecules. 
Under stringent hybridization conditions only highly complementary nucleic acid 
sequences hybridize. Preferably, such conditions prevent hybridization of nucleic 
acids having more than 1 or 2 mismatches out of 20 contiguous nucleotides. Such 
conditions are defmcd in Bergcr et al. (1987) (Guide to Molecular Cloning 

20 Techniques pg 42 1 , hereby incorporated by reference herein in its entirety including 
any figures, tables, or drawings.). 

The diseases for which detection of protease genes in a sample could be 
diagnostic include diseases in which protease nucleic acid (DNA and/or RNA) is 
amplified in comparison to normal cells. By "amplification" is meant increased 

25 numbers of protease DNA or RNA in a cell compared with normal cells. In normal 
cells, proteases may be found as single copy genes. In selected diseases, the 
chromosomal location of the protease genes may be amplified, resulting in muUiple 

,inph lu-;U ion 
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"Amplification" as it refers to RNA can be the detectable presence of 
protease RNA in cells, since in some normal cells there is no basal expression of 
protease RNA. In other normal cells, a basal level of expression of protease exists, 
therefore in these cases ampUfication is the detection of at least 1-2-fold, and 
5 preferably more, protease RNA, compared to the basal level. 

The diseases that could be diagnosed by detection of protease nucleic acid in 
a sample preferably include cancers. The test samples suitable for nucleic acid 
probing methods of the present invention include, for example, cells or nucleic acid 
extracts of cells, or biological fluids. The samples used in the above-described 

10 methods will vary based on the assay format, the detection method and the nature of 
the tissues, cells or extracts to be assayed. Methods for preparing nucleic acid 
extracts of cells are well known in the art and can be readily adapted in order to 
obtain a sample that is compatible with the method utilized. 

In a final aspect, the invention features a method for detection of a protease 

15 polypeptide in a sample as a diagnostic tool for a disease or disorder, wherein the 

method comprises: (a) comparing a nucleic acid target region encoding the protease 
polypeptide in a sample, where the protease polypeptide has an amino acid sequence 
selected firom the group consisting those set forth in SEQ ID NO:36, SEQ ED 
NO:37, SEQ ID NO:38, SEQ ID NO:39, SEQ LD NO:40, SEQ ID NO:41, SEQ ID 

20 NO:42, SEQ ID NO:43, SEQ ID NO:44, SEQ ID NO:45, SEQ ID NO:46, SEQ ID 
NO:47, SEQ ID NO:48, SEQ ID NO:49, SEQ ID NO:50, SEQ ID NO:51, SEQ ID 
NO:52, SEQ ID NO:53, SEQ ID NO:54, SEQ ID NO:55, SEQ ID NO:56, SEQ ID 
NO:57, SEQ NO:58, SEQ ID NO:59, SEQ ID NO:60, SEQ ID NO:61, SEQ ID 
NO:62, SEQ ID NO-63, SEQ ID NO:64, SEQ ID NO:65, SEQ ID NO:66, SEQ ID 

25 NO:67, SEQ ID NO:68, SEQ ID NO:69, and SEQ ID NO:70, or one or more 

fragments thereof, with a control nucleic acid target region encoding the protease 
polypeptide, or one or more fragments thereof; and (b) detecting differences in 
^oquonrr or nTTtoiint hotwetvi tho V.nvrt resMnn and ^hr rnntF^l fann^t rtMnon a^- -v^ 
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group consisting of cancers, immune-related diseases and disorders, cardiovascular 
disease, brain or neuronal -associated diseases, and metabolic disorders. 

More specifically these diseases include cancer of tissues, blood, or 
hematopoietic origin, particularly those involving breast, colon, lung, prostate, 
5 cervical, brain, ovarian, bladder, or kidney; central or peripheral nervous system 
diseases and conditions including migraine, pain, sexual dysfunction, mood 
disorders, attention disorders, cognition disorders, hypotension, and hypertension; 
psychotic and neurological disorders, including anxiety, schizophrenia, manic 
depression, delirium, dementia, severe mental retardation and dyskinesias, such as 

1 0 Huntington's disease or Tourette's Syndrome; neurodegenerative diseases including 
Alzheimer's, Parkinson's, Multiple sclerosis, and Amyotrophic lateral sclerosis; 
viral or non- viral infections caused by HFV-l, HIV-2 or other viral- or prion-agents 
or fungal- or bacterial- organisms; metaboUc disorders including Diabetes and 
obesity and their related syndromes, among others; cardiovascular disorders 

15 including reperfusion restenosis, coronary thrombosis, clotting disorders, 
unregulated cell growth disorders, atherosclerosis; ocular disease including 
glaucoma, retinopathy, and macular degeneration; inflammatory disorders including 
rheumatoid arthritis, chronic inflammatory bowel disease, chronic inflammatory 
pelvic disease, multiple sclerosis, asthma, osteoarthritis, psoriasis, atherosclerosis, 

20 rhinitis, autoimmunity, and organ transplant rejection. 

The term "comparing" as used herein refers to identifying discrepancies 
between the nucleic acid target region isolated from a sample, and the control 
nucleic acid target region. The discrepancies can be in the nucleotide sequences, 
e.g. insertions, deletions, or point mutations, or in the amount of a given nucleotide 

25 sequence. Methods to determine these discrepancies in sequences are well-known to 
one of ordinary skill in the art. The "control" nucleic acid target region refers to the 
sequence or amount of the sequence found in normal cells, e.g. cells that arc not 
diseased as discussed previoTisly 
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transduction proteins can serve functions including, but not limited to, binding 
molecuJes that localize the signal transduction molecule to different regions of the 
cell or binding other signaling molecules directly responsible for propagating a 
particular cellular signal. Some domains can be expressed separately from the rest 
5 of the protein and function by themselves, while others must remain part of the 

intact protein to retain tunction. The latter are termed functional regions of proteins 
and also relate to domains. 

The expression of proteases can be modulated by signal transduction 
pathways such as the Ras/MAP kinase signaling pathways. Additionally, the 

1 0 activity of proteases can modulate the activity of the MAP kinase signal transduction 
pathway. Furthermore, proteases can be shown to be instrumental in the 
communication between disparate signal transduction pathways. 

The term "signal transduction pathway" refers to the molecules that 
propagate an extracellular signal through the cell membrane to become an 

1 5 intracellular signal. This signal can then stimulate a cellular response. The 
polypeptide molecules involved in signal transduction processes are typically 
receptor and non-receptor protein tyrosine kinases, receptor and non-receptor protein 
phosphatases, polypeptides containing SRC homology 2 and 3 domains, 
phosphotyrosine binding proteins (SRC homology 2 (SH2) and phosphotyrosine 

20 binding (PTB and PH) domain containing proteins), proline-rich binding proteins 
(SH3 domain containing proteins), GTPases, phosphodiesterases, phospholipases, 
prolyl isomerases, proteases, Ca^^ binding proteins, cAMP binding proteins, guanyl 
cyclases, adenylyl cyclases, NO generating proteins, nucleotide exchange factors, 
and transcription factors. 

25 The summary of the invention described above is not limiting and other 

features and advantages of the invention will be apparent from the following 
detailed description of the invention, and from the claims. 
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BRIEF DESCRIPTION OF THE FIGURES 

Figures 1 A-W shows the partial nucleotide sequences for human proteases 
oriented in a 5' to 3' direction (SEQ ID N0:1, SEQ ID N0:2, SEQ ID N0:3, SEQ ID 
NO:4, SEQ ID N0:5, SEQ ID N0:6, SEQ ID N0;7, SEQ ID N0:8, SEQ ID NO:9, 
5 SEQ ID NO: 1 0, SEQ E) NO: 1 1 , SEQ ID NO: 1 2, SEQ ID NO: 13, SEQ ID NO: 1 4, 
SEQ ID NO: 1 5, SEQ ID NO: 1 6, SEQ ID NO: 1 7, SEQ ID NO: 1 8, SEQ ID NO: 1 9, 
SEQ ID NO:20, SEQ ID N0:21, SEQ ID NO:22, SEQ ID NO:23, SEQ ID NO:24, 
SRO ID NOr7S, SFQ ID NO:26, SEQ ID NO:27, SEQ ID N0:2S, SEQ ID NO:29, 
SEQ ID NO:30, SEQ ID N0:3U SEQ ID NO:32, SEQ ID NO:33, SEQ ID NO:34, 

10 and SEQ ID NO:35). In the sequences, N means any nucleotide. 

Figure 2A-I shows the partial amino acid sequences for the human proteases 
encoded by SEQ ED No. 1-35 in the direction of translation (SEQ ID NO:36, SEQ 
ID NO:37, SEQ ID NO:38, SEQ ID NO:39, SEQ ID NO:40, SEQ ID N0:41, SEQ 
ID NO:42, SEQ ID N0:43, SEQ ID NO:44, SEQ ID NO:45, SEQ ID NO:46, SEQ 

15 ID NO:47, SEQ ID NO:48, SEQ ID NO:49, SEQ ID NO:50, SEQ ID NO:51, SEQ 
ID NO:52, SEQ ID NO:53, SEQ ID NO:54, SEQ ID NO:55, SEQ ID NO:56, SEQ 
ID NO:57, SEQ ID NO:58, SEQ ID NO:59, SEQ ID NO:60, SEQ ID NO:61, SEQ 
ID NO:62, SEQ ID NO:63, SEQ ID NO:64, SEQ ID NO:65, SEQ ID NO:66, SEQ 
ID NO:67, SEQ ID NO:68, SEQ ID NO:69, and SEQ ID NO:70). In the sequences, 

20 X means any amino acid. 

DETAILED DESCRIPTION OF THE INVENTION 

The following description of the background of the invention is provided to 
aid in understanding the invention, but is not admitted to be or to describe prior art 
25 to the invention. 

Proteases arc enzymes capable of severing the amino acid backbone of other 

proteins, nnd are invnlvrrl in :i lar^'r number nf flivrT'-;*' prc^'-r-tM^r^t; wltbir^ r^f h.■^^^^ 
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converting enzymes) (van Hcx)ft et ai, 1991, N Engl J Med. 324(19):1305-1 1, 
and chapters 254 and 359 in Barrett et al. Handbook of Proteolytic Enzymes , 1998, 
Academic Press, San Diego), tissue remodeling and tumor invasion (coDagenase) 
(Vu et al, 1998, Cell 93:41 1-22, Werb, 1997, Cell, 91:439-442), development of 
5 Alzheimer's Disease (p-secretase) (De Strooper et al, 1999, Nature 398:518-22), 
protein turnover and cell-cycle regulation (proteosome) (Bastians et al, 1999, Mol. 
Biol Cell 10:3927-41, Gottesman, et al, 1997, Cell, 91:435-38, Larsen et al, 1997, 
Cell 91:431-34), inflanunation (TNF-a convertase) (Black et al. Nature, 1997, 
385:729-33), and protein turnover (Bochtler et al, 1999, Annu, Rev. Biophys Biomol 
10 iS/rwc/. 28:295-3 1 7). Proteases may be classified into several major groups including 
serine proteases, cysteine proteases, aspartyl proteases, metalloproteases, threonine 
proteases, and other proteases. 

1. Aspartyl proteases (Al; Prosite number PS00141) : 

15 

Aspartate proteases of eukaryotes are raonomeric enzymes which consist of 
two domains. Each domain contains an active site centered on a catalytic aspartyl 
residue. Examples of aspartyl protease polypeptides according to the invention 
include SGPrl40, rl97, rOOS and r078 (SEQ ID NOS:l, 2, 3, and 4, respectively). 
20 These polypeptides may have one or more of the following activites. 

Cathepsins 

Cathepsin E is an immunologically discrete aspartic protease found in the 
gastrointestinal tract (Azuma et al, 1992, J. Biol Chem., 267:1609-1614). 
25 Cathepsin E is an intracclJular proteinase that docs not appear to be involved in the 
digestion of dietary protein. It is found in highest concentration in the surface of 
epithelial mucus-producing cells of the stomach. It is the first aspartic proteinase 

ii^^L'L'sls il iiiav p);iv ;i roir hi the (lc\ t'l{ipmcnl (»! rtiis (Dsf.'iht 
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Cathepsin D, a lyosomal aspartyl protease, is being studied as a prognostic 
marker in various cancers, in particular, breast cancer. (Rochefort et ai, Clin. Chim. 
Acta, 2000, 291:157-170). 



5 Renin 

Released by the juxtaglomerular cells of the kidney, renin catalyzes the first 
step in the activation pathway of angiotensinogen-a cascade that can result in 
aldosterone release, vasoconstriction, and increase in blood pressure. Renin cleaves 
angjotensinogen to form angiotensin I, which is converted to angiotensin 11 by 
10 angiotensin I converting enzyme, an important regulator of blood pressure and 

electrolyte balance. Renin occurs in other organs than the kidney, e.g. , in the brain, 
where it is implicated in the regulation of numerous activities. 



Presenilin proteins 

15 Alzheimer's disease (AD ) patients with an inherited form of the disease carry 

mutations in the presenilin proteins (PSENl; PSEN2) or the amyloid precursor 
protein (APP). These disease-linked mutations result in increased production of the 
longer form of amyloid-beta (main component of amyloid deposits found in AD 
brains) (Saftig et al, Eur, Arch. Psychiartry Clin. Neurosci., 1999, 249:271-79). 

20 Presenilins are postulated to regulate APP processing through their effects on y- 

sccretasc, an enzyme that cleaves APP (Cruts et ai, 1998, Hum. Mutat., 1 1 :183-190, 
Haass et ai. Science^ 1999, 286:916-19). Also, it is thought that the presenilins are 
involved in the cleavage of the Notch receptor, such that that they cither directly 
regulate y-secretasc activity or themselves arc protease enzymes (De Stroopcr et al.^ 

25 Nature, 1999, 398:518-22). Two alternative transcripts of PSEN2 have been 

identified (Sato et ai, \999, J Neurochem. 72(6):2498-505). Point mutations in the 
PS 1 gene result in a selective increase in the production of the amyloidogcnic 

^; i.'i rioftri.ii .A I'l' ircssirii' \v :is sffiUiL'd (n Mc Strniipci ( ■/ ,.1 \ \iUun -^'M 
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390, 1998) in neuronal cultures derived torn PS 1 -deficient mouse embryos. They 
found that cleavage by a- and p-secretase of the extracellular domain of APP was 
not affected by the absence of PSl, whereas cleavage by y-secretase of the 
transmembrane domain of APP was prevented, causing C-terminal fragments of 
5 APP to accumulate and a 5-fold drop in the production of amyloid peptide. Pulse- 
chase experiments indicated that PSl deficiency specifically decreased the turnover 
of the membrane-associated fragments of APP. Thus, PSl appears to facilitate a 
proteolytic activity that cleaves the integral membrane domain of APP. The results 
indicated to the authors that mutations in PS 1 that manifest chnically cause a gain of 
10 fimction, and that inhibition of PSl activity is a potential target for anti- 
amyloidogenic therapy in Alzheimer disease. 

p-secretase 

p-secretase, expressed specifically in the brain, is responsible for the 
1 5 proteolytic processing of the amyloid precursor protein (APP) associated with 

Alzheimer's disease (Potter et al, 2000, Nat. Biotechnol 18(2): 125-26). It cleaves 
at the amino terminus of the p-peptide sequence, between residues 671 and 672 of 
APP, leading to the generation and extracellular release of p-cleaved soluble APP, 
and a carboxyterminal fragment that is later released by y-secretase (Kimberly et al, 
20 2000, J. Biol. Chem. 275(5):3 173-78). Yan et al {Nature, 1999 402:533-37) 
identified a new membrane-bound aspartyl protease (Asp2) vnth p-sccrctase 
activity. The Asp2 gene is expressed widely in brain and other tissues. Decreasing 
the expression of Asp2 in cells reduces amyloid p-peptidc production and blocks the 
accumulation of the carboxy-tcrminal APP fragment that is created by p-secretase 
25 cleavage. Asp2 is a new protein target for drugs that are designed to block the 

production of amyloid p-pcptide peptide and the consequent formation of amyloid 
plaque in Alzheimer's disease. 
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Two aspartyl proteases involved in human placentation have recently been 
isolated: decidual aspartyl protease (DAP-1), and DAP-2. (Moses et aL, MoL Hum. 
Reprod., 1999, 5:983-89) 

Another member of the aspartyl peptidase family is HlY-1 retropepsin, from 
5 the human immunodeficiency vims type 1 . This enzyme is vital for processing of 
the viral polyprotein and maturation of the mature virion. 

2. Cysteine proteases 

Another class of proteases which perform a wide variety of fiinctions within 
10 the body are the cysteine proteases. Among their roles are the processing of 

precursor proteins, and intracellular degradation of proteins marked for disposal via 
the ubiquitin pathway. Catalysis proceeds through a thio ester intermediate and is 
facilitated by a nearby histidine side chain; an asparagine completes the essential 
catalytic triad. Peptidases in this family with important roles in disease include 
15 calpain, the caspases, hedgehog, papain, and Ubiquitin hydrolases. Examples of 

cysteine protease polypeptides of the present invention include SGPr084, rO09, r286, 
r008, rl98, r210, r290, rl 16, r003, r016 (SEQ ID N0S:5, 6, 7, 8, 9, 10, 1 1, 12, and 
1 3, respectively). These polypeptides may have one or more of the following 
activities. 

20 Cysteine proteases are produced by a large number of cells including those 

of the immune system (macrophages, monocytes, etc.). These immune cells 
exercise their protective role in the body, in part, by migrating to sites of 
inflammation and secreting molecules, among the secreted molecules are cysteine 
proteases. 

25 Under some conditions, the inappropriate regulation of cysteine proteases of 

the immime system can lead to autoimmune diseases such as rheumatoid arthritis. 
For example, the over-secretion of the cysteine protease cathepsin C causes the 
degradation of ehistin. colljiiicn, Inminin and other sfnictiinil proteins fniirtd in 
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Cysteine proteases may also influence vascular permeability through their 
effect on the kallikrcin/kinin pathway, their ability to form complexes with 
hemagglutinins, their effect in activation of complement components and their 
ability to destroy serpins. 

5 

Caspase (CI 4) - apopotosis 

A cascade of protease reactions is believed to be responsible for the 

apoptotic changes observed in mammalian cells undergoing programmed cell death. 

This cascade involves many members of the aspartate-specific cysteine proteases of 
10 the caspase family, including Caspases 2, 3, 6, 7, 8, and 10 ((Salvesen and Dixit, 

Cell, 1997, 91:443-446). Cancer cells that escape apoptotic signals, generated by 

cytotoxic chemotherapeutics or loss of normal cellular survival signals (as in 

metastatic cells), can go on to develop palpable tumors. 

Other caspases are also involved in the activation of pro-inflammatory 
15 cytokines. Caspase 1 specifically processes the precursors of EL-lp, and lL-18 

(interferon-y-inducing factor) (Salvesen and Dixit, Cell, 1997). 



Calpain {CD - axonal death, dystrophies 

Calcium-dependent cysteine proteases, collectively called calpain, are widely 

20 distributed in mammalian cells (Wang, 2000, Trends Neurosci. 23(l):20-26). The 
calpains are nonlysosomal intracellular cysteine proteases. Ilie mammalian calpains 
include 2 ubiquitous proteins, CAPNl and CAPN2, as well as 2 stomach- specific 
proteins, and CAPN3, which is muscle-specific (Herasse et ai, 1999, Mol. Cell. 
Biol. 19(6):4047-55). The ubiquitous enzymes consist of heterodimers with distinct 

25 large subunits associated with a common small subunit, all of which are encoded by 
different genes. The large subunits of calpains can be subdivided into 4 domains; 
domains I and III, whose functions remain unknown, show no homology with 
known proteins. The former, howevrr mnv bo imrinrtant for \hv rf^!'ii1atinn nffbn 
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IV is calmodulin-like. CAPN5 and CAPN6 differ from previously idcntiiied 
vertebrate calpains in that they lack a calmodulin-like domain IV (Ohno et al, 1990, 
Cytogenet Cell Genet 53(4):225-29). 

Mutations in the CAPN3 gene have been associated with Umb-girdle 
5 muscular dystrophy, type 2A (LGMD2A) (Allamand et al^ 1995, Hum. Molec. 
Genet. 4:459-463). The slowly progressive muscle weakness associated with this 
disease is usually first evident in the pelvic girdle and then spreads to the upper 
limbs while sparing facial muscles. Calpain has also been implicated in the 
development of hyperactive Cdk5 leading to neuronal cell death associated with 
10 Alzheimer's disease (Patrick et al, 1999, Nature 402:615-622). 

Hedgehog (C461 - Cancer 

The organization and morphology of the developing embryo are estabhshed 
through a series of inductive interactions. One family of vertebrate genes has been 

1 5 described related to the Drosophila gene ^hedgehog' (hh) that encodes inductive 
signals during embryogenesis (Johnson and Tabin, 1997, Cell 90:979-990). 
^Hedgehog' encodes a secreted protein that is involved in establishing cell fates at 
several points during Drosophila development (Marigo et al.^ 1995, Genomics 
28:44-51). There are 3 known mammalian homologs of hh: Sonic hedgehog (Shh), 

20 Indian hedgehog (Ihh), and desert hedgehog (Dhh) (Johnson and Tabin, 1997, Cell 
90:979-990). Like its Drosophila cognate, Shh encodes a signal that is instrumental 
in patterning the early embryo. It is expressed in Hensen's node, the floorplate of 
the neural tube, the early gut endodcrm, the posterior of the limb buds, and 
throughout the notochord (Chiang et aL, 1996, Nature 383:407-413). It has been 

25 implicated as the key inductive signal in patterning of the ventral neural tube, the 
anterior-posterior Umb axis, and the ventral somites. Oro et ai ("Basal cell 
carcinomas in mice overexpressing sonic hedgehog." Science 276: 817-821, 1997) 
showed thnt tr:ms(Trm"r mire nvrrrypros^in*' STTTT in th{^ ^kin rlrvrlnprd mnnv 
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have a role in human tumorigenesis. Activating mutations of SHH or another 
'hedgehog' gene may be an alternative pathway for BCC formation in humans. The 
human mutation hisl33tyr (hisl34tyr in mouse) is a candidate, it is distinct fix)m 
loss-of-function mutations reported for individuals with holoprosencephaly (Oro et 
5 al, 1997, Science 276:817-821). Hisl33 lies adjacent in the catalytic site to hisl34, 
one of the conserved residues thought to be necessary for catalysis. SHH may be a 
dominant oncogene in multiple human tumors, a mirror of the tumor suppressor 
activity of the opposing ^patched' (PTCH) gene (Aszterbaum et al, 1998, J. Invest 
Derm. 1 10:885-888). The rapid and frequent appearance of Shh-induced tumors in 
1 0 the mice suggested that disruption of the SHH-PTC pathway is sufficient to create 
BCCs. 

Members of the vertebrate hedgehog family (Sonic, Indian, and Desert) have 
been shown to be essential for the development of various organ systems, including 
neural, somite, limb, skeletal, and for male gonad morphogenesis. Desert hedgehog 

15 is expressed in the developing retina, whereas Indian hedgehog (Dih) is expressed in 
the developing and mature retinal pigmented epithelium beginning at embryonic day 
13 (Levine et al, J.Neurosct, 1997, 17(16):6277-88). Dhh has also been implicated 
in having a role in the regulation of spermatogenesis. Sertoli cell precursors express 
Sry, sex determining gene, which leads to testis development in mammals. Dhh 

20 expression is initiated in Sertoli cell precursors shortly after the activation of Sry and 
persists in the testis into the adult. Bitgood et al (Curr. Biol, 1996, 6(3):298-304) 
disclose that female mice homozygous for a Dhh-nuII mutation show no obvious 
phenotype, whereas males are viable but infertile having a complete absence of 
mature sperm, demonstrating that Dhh signaling plays an essential role in the 

25 regulation of mammalian spermatogenesis. Dhh has also been found to have a role 
in the and maintenance of protective nerve sheaths endo-, peri- and cpmeurium. In 
Dhh knockout mice, the connective tissue sheaths in adult nerves appear highly 
abnormal hv electron microscopv Mirskv et al . iAnn N Y Acad Sri . 
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mesenchyme is involved in the formation of a morphologically and functionally 
normal perineurium. 

Recent advances in developmental and molecular biology during 
embiyogenesis and organogenesis have provided new insights into the mechanism 
5 of bone formation. Iwasaki etal, (J. Bone Joint Surg. Br., 1999, 8 1(6): 1076-82) 
demonstrate that Indian Hedgehog (Thh) is expressed in cartilage cell precursors and 
later in mature and hypertrophic chondrocytes. Ihh plays a critical role in the 
morphogenesis of the vertebrate skeleton. Becker et al {Dev. Biol, 1997, 
187(2):298-310) provide data which suggests that Dih is also involved in mediating 

10 differentiation of extraembryonic endoderm during early mouse embryogenesis. 
Short limbed dwarfism, with decreased chondrocyte proliferation and extensive 
hypertrophy are the results of targeted deletion of Ihh (Karp et al., 2000, 
Development 127(3):543-48). The expression of Ihh mRNA and protein is 
imregulated dramatically as F9 cells differentiate in response to retinoic acid, into 

1 5 either parietal endoderm or embryoid bodies, containing an outer visceral endoderm 
layer. RT-PCR analysis of blastocyst outgrowth cultures demonstrates that whereas 
little or no Ihh message is present in blastocysts, significant levels appear upon 
subsequent days of culture, coincident with the emergence of parietal endoderm 
cells. 

20 

Ubiquitin hydrolases (CI 2) - apoptosis, checkpoint integritv 

Ubiquitin carboxyl-terminaJ hydrolases (3.1.2.15) (deubiquitinating 
enzymes) arc thiol proteases that recognize and hydrolyze the peptide bond at the C- 
tcrminal glycine of ubiquitin. These enzymes are involved in the processing of 
25 poly-ubiquitin precursors as well as that of ubiquinated proteins. In eukaryotic cells, 
the covalent attachment of ubiquitin to proteins plays a role in a variety of cellular 
processes. In many cases, ubiquitination leads to protein degradation by the 26S 
proteasome. Protein ubiquitination is reversible, and the removal of ubiqnitin is 
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of neurodegenerative diseases such as Alzheimer's, Parkinson's, progressive 
supranuclear palsy, and Pick's and Kuf s disease. 

Papain (Cll - cathepsins S and B,- bone resorbtion, Ag processing fProsite 
5 PS0Q139) 

Cathepsin K, a member of the papain family of peptidases, is involved in 
osteoclastic resorption. It plays an important role in extracellular degradation and 
may have a role in disorders of bone remodeling, such as pyncodysostosis, an 
autosomal recessive osteochondrodysplasia characterized by osteosclerosis and short 

1 0 stature. Antigen presentation by major histocompatibility complex (MHC) class II 
molecules requires the participation of different proteases in the endocytic route to 
degrade endocytosed antigens as well as the MHC class Il-associated invariant 
chain. Only cathepsin S, a member of the papain family, appears to be essential for 
complete destruction of the invariant chain. Cathepsin B is overexpressed in tumors 

15 of the lung, prostate, colon, breast, and stomach, Hughes et al (Proa Nat. Acad 
Sci. 95: 12410-12415, 1998) found an amphcon at 8p23-p22 that resulted in 
cathepsin B overexpression in esophageal adenocarcinoma. Abundant extracellular 
expression of CTSB protein was found in 29 of 40 (72.5%) of esophageal 
adenocarcinoma specimens by use of immunohistochemical analysis. The findings 

20 were thought to support an important role for CTSB in esophageal adenocarcinoma 
and possibly in other tumors. 

Cathepsin B, a lyosomal protease, is being studied as a prognostic marker in 
various cancers (breast, pulmonary adenocarcinomas). 

25 Cysteine Protease ARP 

The cysteine protease AEP plays another role in the immune functions. It 
has been implicated in the protease step required for antigen processing in B cells. 
OVTanoury et al. Nature 3%:6Q5-ri()Q (1 908)) 
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Hepatitis A viral protease (C3E) 

The Hepatitis A genome encodes a cysteine protease required for enzymatic 
cleavages in vivo to yield mature proteins (Wang, 1999, Prog. Drug Res. 52: 197- 
219). This enzyme and its homologs in other viruses (such as hepatitis E virus) are 
5 potential targets for chemother^eutic intervention. 

3. Metalloproteases 

Examples of metalloprotease protease polypeptides according to the 
invention mclude SGP1OI6, r352, rO50, r282, r046, r060, r068, r096, rn9, rl43, 
10 rl64, r28U r075, r292, r069, r212, r049, r026, r203, rl57, rl54, r088 (SEQ ID 

NOS:14, 15, 16, 17, 18, 19, 20,21,22, 23,24, 25,26, 27, 28,29, 30,31,32, 33, 34, 
and 35 respectively). These polypeptides may have one or more of the following 
activities. 

15 Collagenase (MIO) - invasion 

Matrix degradation is an essential step in the spread of cancer. The 72- and 
92-kD type IV coUagenases are members of a group of secreted zinc 
metalloproteases which, in mammals, degrade the collagens of the extracellular 
matrix. Other members of this group include interstitial collagenase and stromelysin 

20 (Nagase et ai, 1992, Matrix Suppl. 1 'AlX-AlAt). By targeted disruption in embryonic 
stem cells, Vu et ai {Cell, 1998, 934:1 1-22) created homozygous mice with a null 
mutation in the MMP9/gclatinase B gene. These mice exhibited an abnormal pattern 
of skeletal growth plate vascularization and ossification. Growth plates from 
MMP9-null mice in culture showed a delayed release of an angiogenic activator, 

25 estabUshing a role for this proteinase in controlling angiogenesis. 

MMP2 (gelatinasc A) have been associated with the aggressiveness of 
human cancers (Chenard et ai, 1999, Int. J. Cancer, 82:208-12). In a study 
"nTiir:irin<' b;is;(l rrll riircinoTn:!^ ("BPO with tbe mnrr nrrrc^sivr t;qiKminns roll 
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MMP2 and MMP9 in T lymphocytes has recently been shown to be modulated by 
the Ras/MAP kinase signaling pathways (Esparza et al., 1999, Blood, 94:2754-66) 
(see also, Li et al, 1998, Biochim. Biophys. Acta, 1405:110-20). 

5 ADAMs (Ml 2) - TNF, inflammation, growth factor processing 

The ADAM peptidases are a family of proteins containing a disintegrin and 
metalloproteinase (ADAM) domain (Werb and Yan, Science, 1998, 282:1279-1280). 
, Members of this family are cell surface proteins with a unique structure possessing 
both potential adhesion and protease domains (Primakoff and Myles, Trends in 
10 Genet,, 2000, 16:83-87). Activity of these proteases can be linked to TNF, 
inflammation, and/or growth factor processing. 

ADAM proteases have also been characterized as having a pro- and 
metalloproteinase domain, a disintegrin domain, a cysteine-rich region and an EGF 
repeat (Blobel, 1997, Cell, 90:589-592 which is hereby incorporated herein by 
1 5 reference in its entirety including any figures, tables, or drawings). They have been 
associated with the release from the plasma membrane of numerous proteins 
including Tumor Necrosis Factor-a (TNF-a), kit-ligand, TGFa, Fas-ligand, 
cytokme receptors such as the 11-6 receptor and the NGF receptor, as well as 
adhesion proteins such as L-selectin, and the b amyloid precursor proteins (Blobcl, 
20 1997, Cell, 90:589-592). 

Tumor necrosis factor-a is synthesized as a proinflammatory cytokine from a 
233-amino acid precursor. Conversion of the membrane-bound precursor to a 
secreted mature protein is mediated by a protease termed TNF-a convertase. TNF-a 
is involved in a variety of diseases. ADAM 1 7, which contains a disintegrin and 
25 metalloproteinase domains, is also called 'tumor necrosis factor-a converting 

enzyme' (TACE) (Black et al. Nature, 1997, 385:729-33). The gene encodes an 

824-amino acid polypeptide containing the features of the ADAM family; a 

■,^.-,-,.1.,,-- ,1 ......... i; i .. .;, , i , -i . . : 
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necrosis factor-a to its mature form. This enzyme may also play a role in the 
processing of Transforming Growth Factor-a (TGF-a), as mice which lack the gene 
are similar in phenotype to those that lack TGF-a (Peschon et al. , Science, 
282:1281-1284). 

5 

NcpryhsiJi (Ml 3) - Endothclin-con verting enzyme 

Neprylisin, ametallopeptidase active in degradation of enkephalins and other 
bioactive peptides, is a drug target in hypertension and renal disease (Oefiner, et al., 
J. MoL Biol, 2000, 296:341-49). 

10 

Carboxvpcptidase (Ml 4) - Neurotransmitter processing 

Carboxypeptidases specifically remove COOH-terminal basic amino 
acids(arginine or lysine) (Nesheim, 1998, Curr. Opin. Hematol 5 (5): 3 09- 13). They 
have important functions in many biologic processes, including activation, 
15 inactivation, or modulation of peptide hormone activity, neurotransmitter 

processing, and alteration of physical properties of proteins and enzymes (Ostrowska 
et al, 1998, Rocz. Akad. Med. Bialymst 43:39-55). 

Dipeptidasc (Ml) - ACE 

20 Angiotensin I converting enzyme (EC 3.4. 1 5, 1 ), or kininase 11, is 

adipeptidyl carboxypeptidase that plays an important role in blood pressure 
regulation and electrolyte balance by hydrolyzing angiotensin I into angiotensin IT, a 
potent vasopressor, andaldostcrone-stimulating peptide. The enzyme is also able to 
inactivate bradykinin, a potent vasodilator. Although angjotensin-converting 

25 enzyme has been studied primarily in the context of its role in blood pressure 

regulation, this widely distributed enzyme has many other physiologic functions. 
ITiere are two forms of ACE: a tcstis-specific isozyme and a somatic isozyme which 
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Matrix metalloproteascs fMlOB) tissue remodeling and inflamTnation 

The matrix metalloproteases (MMPs) are a family of related matrix- 
degrading enzymes that are important in tissue remodeling and repair during 
development and inflammation (Belotti et ai, 1999, Int. J. Biol Markers 14(4);232- 
5 38). Abnormal expression is associated with various diseases such as tumor 
invasiveness (Johansson and Kahari, 2000, Histol. Histopathol 15(l):225-37), 
arthritis (Malemud et al., 1999, Front. BioscL 4:D762-71), and atherosclerosis 
(Nagase, 1997, Biol. Chem. 378(3-4): 15 1-60). MMP activity may also be related to 
tobacco-induced pulmonary emphysema (Dhami et ai. Am. J. Respir. Cell Mol 
10 Biol, 2000, 22:244-52). 

SREBP Protease (MSO^ 

The sterol regulatory element-binding proteins protease functions in the 
intra-membrane proteolysis and release of sterol-regulatory binding proteins 
15 (SREBPs) (Duncan et al, 1997, J. Biol Chem. 272:12778-85). SREBPs activate 
genes of cholesterol and fatty acid metabolism, making the SREBP protease an 
attractive target for therapeutic modulation (Brown et al, 1997, Cell 89:331-340). 

Metallopro tease processing of growth factors 
20 In addition to the processing of TGF-a described above, metalloproteases 

have been directly demonstrated to be active in the processing of the precursor of 
other growth factors such as heparin-binding EOF (proHB-EFG) (Izumi et al. , 
EMBOJ, 1998,17:7260-72), and amphircgulin (Brown etal, 1998,/. Biol Chem., 
27:17258-68). 

25 Additionally, metalloproteases have recently been shown to be instrumental 

in the communication whereby stimulation of a GPCR pathway results in 
stimulation of the MAP kinase pathway (Prenzel et a/., 1999, Mature, 402:884-888). 
The growth factor intrrmodiMtr in the vnth\v:)v TTl^ -. u-.. . ,i m i' ■ 
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then presented to the EGF receptors on the surface, resulting in the activation of the 
MAP kinase pathway (Prcnzel et ai, 1999, Nature, 402:884-888). 

A recent study by Gallea-Robache et al (1997) has also implicated a 
mctalloprotease family displaying different substrate specificites in the shedding of 
5 other growth factors including macrophage colony-stimulating factor (M-CSF) and 
stem cell factor (SCF) (Gallea-Robache et al, 1997, Cytokine 9:340-46). The 
shedding of M-CSF (also known as CSF-1) has been hnked to activation of Protein 
Kmasc C by phorbol esters (Stein et al, 1991, Oncogene, 6:601-05). 

10 4. Serine Proteases 

The serine proteases are a class which includes trypsin, kallrkreui, 
chymotrypsin, elastase, thrombin, tissue plasminogen activator (tPA), urokinase 
plasminogen activator (uPA), plasmin (Werb, Cell, 1997, 91:439-442), kallikrein 
(Clements, Biol Res., 1998, 31151-59), and cathepsin G (Shamamian et al, 
1 5 Surgery, 2000, 127:1 42-47). These proteases have in common a well-conserved 
catalytic triad of amino acid residues in their active site consisting of histidine-57, 
aspartic acid- 102, and serine- 195 (using the chymotrypsin numbering system). 
Serine protease activity has been linked to coagulation and they may have use as 
tumor markers. 

20 Serine proteases can be further subclassified by their specificity in substrates. 

The elastases prefer to cleave substrates adjacent to small aliphatic residues such as 
valine, chymases prefer to cleave near large aromatic hydrophobic rcsidures, and 
tryptases prefer positively charged residues. One additional class of serine protease 
has been described recently which prefers to cleave adjacent to a prohne. This 

25 prolyl endopeptidase has been imphcated in the progression of memory loss in 
Alzheimer's patients (Toide et al, 1998, Rev. Neurosci. 9(1): 17-29). 

A partial Ust of proteases known to belong to this large and important family 
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(protease E); hepatocyte growth factor activator; glandular (tissue) kallikreins 
including EGF-binding protein types A, B, and C; NGF-y chain, y-renin, and 
prostate specific antigen (PSA); plasma kallikrcin; mast cell proteases; myeloblastin 
(proteinase 3) (Wegener's autoantigen); plasminogen activators (urokinase-type, and 
5 tissue-type); and the trypsins I, n, HI, and IV. These peptidases play key roles in 
coagulation, tumorigenesis, control of blood pressure, release of growth factors, and 
other roles. (http://www.babrahamxo.uk/Merops/Merops.htm). 

5. Threonine peptidases m) - (Prosite PDOC00326/PDOC00668) 

10 Proteasomal subunits (TIA) 

The proteasome is a multicatalytic threonine proteinase complex involved in 
ATP/ubiquitm dependent non- lysosomal proteolysis of cellular substrates. It is 
responsible for selective elimination of proteins with aberrant structures, as well as 
naturally occurring short-lived proteins related to metabolic regulation and cell-cycle 

15 progression (Momand et aL, 2000, Gene 242(1 -2): 15-29, Bochtler et al, 1999, 
Annu, Rev. Biophys Biomol StrucL2S.295-3l7). The proteasome inhibitor 
lactacystin reversibly inhibits proliferation of human endothelial cells, suggesting a 
role for protcasomes in angiogenesis (Kimieda, et al^ Anticancer Res. 1999 Sep- 
Oct;19(5B):396l-8), Another important function of the proteasome in higher 

20 vertebrates is to generate the peptides presented on MHC-class 1 molecules to 

circulating lymphocytes (Castelli et al, 1997, Int. J. Clin. Lab. Res. 27(2): 103-10). 
The proteasome has a sedimentation coefficient of 26S and is composed of a 20S 
catalytic core and a 22S regulatory complex. Eukaryotic 20S proteasomcs have a 
molecular mass of 700 to 800 kD and consist of a set of over 15 kinds of 

25 polypeptides of 21 to 32 kD. AU eukaryotic 20S proteasome subunits can be 

classified grossly into 2 subfamilies, a and p, by their high similarity with either the 
a or p subunits of the archacbacterium Thermoplasma acidophilum (Mayr et al.. 
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role in regulating metabolic pathways and cell-cycle progression, among other 
functions (Yorgin et ai, 2000, J, Immunol 164(6):2915-23). 

6. Peptidases of Unknown Catalytic Mechanism 

5 The prenyl-protein specific protease responsible for post-translational 

processing of the Ras proto-oncogene and other prcnylatcd proteins falls into this 
class. This class also includes several viral peptidases that may play a role in 
mammalian infection, including cardiovirus endopeptidase 2A 
(encephalomyocarditis virus) (Molla era/., 1993,/. Virol 67(8):4688-95X NS2-3 
10 protease (hepatitis C virus) (Blight et al, 1998, Antivir. Ther. 3(Suppl 3):71-81), 
endopeptidase (infectious pancreatic necrosis virus) (Lejal et al,J. Gen. Virol , 
2000, 81 : 9 83-992), and the Npro endopeptidase (hog cholera virus) Clratschin et al, 
1998,7. Virol 72(9):7681-84). 

15 Nucleic Acid Probes, Methods, and tCits for Detection of Proteases 

A nucleic acid probe of the present invention may be used to probe an 
appropriate chromosomal or cDNA library by usxial hybridization methods to obtain 
other nucleic acid molecules of the present invention. A chromosomal DNA or 
cDNA library may be prepared from ^ropriate cells according to recognized 

20 methods in the art (cf. "Molecular Cloning: A Laboratory Manual", second edition. 
Cold Spring Harbor Laboratory, Sambrook, Fritsch, & Maniatis, cds., 1989). 

In the alternative, chemical synthesis can be carried out in order to obtain 
nucleic acid probes having nucleotide sequences which correspond to N-terminal 
and C-terminal portions of the amino acid sequence of the polypeptide of interest. 

25 The synthesized nucleic acid probes may be used as primers in a polymerase chain 
reaction (PCR) carried out in accordance with recognized PCR techniques, 
essentially according to PCR Protocols, "A Guide to Methods and Applications", 

f)8 
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One skilled in the art can readily design such probes based on the sequence 
disclosed herein using methods of computer aUgnment and sequence analysis known 
in the art ("Molecular Cloning; A Laboratory Manual", 1989, supra). The 
hybridization probes of the present invention can be labeled by standard labeling 
5 techniques such as with a radiolabel, enzyme label, fluorescent label, biotin-avidin 
label, chcmiluminescence, and the like. After hybridization, the probes may be 
visuahzed using known methods. 

The nucleic acid probes of the present invention include RNA, as well as 
DNA probes, such probes being generated using techniques known in the art. The 

1 0 nucleic acid probe may be immobilized on a sohd support. Examples of such soHd 
supports include, but are not limited to, plastics such as polycarbonate, complex 
carbohydrates such as agarose and sepharose, and acrylic resins, such as 
polyacrylamide and latex beads. Techniques for coupling nucleic acid probes to 
such sohd supports are well known in the art. 

1 5 The test samples suitable for nucleic acid probing methods of the present 

invention include, for example, cells or nucleic acid extracts of cells, or biological 
fluids. The samples used in the above-described methods will vary based on the 
assay format, the detection method and the nature of the tissues, cells or extracts to 
be assayed. Methods for preparing nucleic acid extracts of cells are well known in 

20 the art and can be readily adapted in order to obtain a sample which is compatible 
with the method utilized. 

One method of detecting the presence of nucleic acids of the invention in a 
sample comprises (a) contacting said sample with the above-described nucleic acid 
probe under conditions such that hybridization occurs, and (b) detecting the presence 

25 of said probe bound to said nucleic acid molecule. One skilled in the art would 

select the nucleic acid probe according to techniques known in the art as described 
above. Samples to be tested include but should not be limited to RNA samples of 
human tissue. 
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nucleic acid probe. The kit may further comprise other containers comprising one or 
more of the following: wash reagents and reagents capable of detecting the presence 
of bound nucleic acid probe. Examples of detection reagents include, but are not 
limited to radiolabelled probes, enzymatic labeled probes (horseradish peroxidase, 
5 alkaline phosphatase), and affinity labeled probes (biotin, avidin, or steptavidin). 
Preferably, the kit further comprises instructions for use. 

hi detail, a compartmentalized kit includes any kit in which reagents are 
contained in separate containers. Such containers include small glass containers, 
plastic containers or strips of plastic or paper. Such containers allow the efficient 

10 transfer of reagents from one compartment to another compartment such that the 

samples and reagents are not cross-contaminated and the agents or solutions of each 
container can be added in a quantitative fashion from one compartment to another. 
Such containers will include a container which will accept the test sample, a 
container which contains the probe or primers used in the assay, containers which 

15 contain wash reagents (such as phosphate buffered saline, Tris-buffers, and the like), 
and containers which contain the reagents used to detect the hybridized probe, bound 
antibody, amplified product, or the like. One skilled in the art will readily recognize 
that the nucleic acid probes described in the present invention can readily be 
incorporated into one of the established kit formats which are well known in the art. 

20 

DNA Constructs Comprising a Protease Nucleic Acid Molecule and Cells 
Containing These Constructs. 

The present invention also relates to a recombinant DNA molecule 
comprising, 5' to 3', a promoter effective to initiate transcription in a host cell and 
25 the above-described nucleic acid molecules. In addition, the present invention 

relates to a recombinant DNA molecule comprising a vector and an above-described 
nucleic acid molecule. TTie present invention also relates to a nucleic acid molecule 
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cell. The above-described molecules may be isolated and/or purified DNA 
molecules. 

The present invention also relates to a cell or organism that contains an 
above-described nucleic acid molecule and thereby is capable of expressing a 
5 polypeptide. The polypeptide may be purified from cells which have been altered to 
express the polypeptide. A cell is said to be "altered to express a desired 
polypeptide" when the cell, through genetic manipulation, is made to produce a 
protein which it normally does not produce or which the cell normally produces at 
lower levels. One skilled in the art can readily adapt procedures for introducing and 
1 0 expressing either genomic, cDNA, or synthetic sequences into either eukaryotic or 
prokaryotic cells. 

A nucleic acid molecule, such as DNA, is said to be "capable of expressing" 
a polypeptide if it contains nucleotide sequences which contain transcriptional and 
translational regulatory information and such sequences are "operably linked" to 

1 5 nucleotide sequences which encode the polypeptide. An operable linkage is a 

linkage in which the regulatory DNA sequences and the DNA sequence sought to be 
expressed are connected in such a way as to permit gene sequence expression. The 
precise nature of the regulatory regions needed for gene sequence expression may 
vary from organism to organism, but shall in general include a promoter region 

20 which, in prokaryotes, contains both the promoter (which directs the initiation of 
RNA transcription) as well as the DNA sequences which, when transcribed into 
RNA, will signal synthesis initiation. Such regions will normally include those 5'- 
non-coding sequences involved with initiation of transcription and translation, such 
as the TATA box, capping sequence, CAAT sequence, and the like. 

25 If desired, the non-coding region 3' to the sequence encoding a protease of 

the invention may be obtained by the above-described methods. This region may be 
retained for its transcriptional termination regulatory sequences, such as termination 
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signals may be provided. Where the transcriptional termination signals are not 
satisfactorily functional in the expression host cell, then a 3' region fimctional in the 
host cell may be substituted. 

Two DNA sequences (such as a promoter region sequence and a sequence 
5 encoding a protease of the invention) are said to be operably linked if the nature of 
the linkage between the two DNA sequences allows the protease sequence to be 
transcribed, i.e., where the linkage does not (1) result in the introduction of a frame- 
shift mutation, (2) interfere with the ability of the promoter region sequence to direct 
the transcription of a gene sequence encoding a protease of the invention, or 

1 0 (3) interfere with the abihty of the gene sequence of a protease of the invention to be 
transcribed by the promoter region sequence. Thus, a promoter region would be 
operably linked to a DNA sequence if the promoter were capable of efifecting 
transcription of that DNA sequence. Thus, to express a gene encoding a protease of 
the invention, transcriptional and translational signals recognized by an appropriate 

1 5 host are necessary. 

The present invention encompasses the expression of a gene encoding a 
protease of the invention (or a fimctional derivative thereof) in either prokaryotic or 
eukaryotic cells. Prokaryotic hosts are, generally, very efficient and convenient for 
the production of recombinant proteins and are, therefore, one type of preferred 

20 expression system for proteases of the invention. Prokaryotes most frequently are 
represented by various strains oiE. coli. However, other microbial strains may also 
be used, including other bacterial strains. 

In prokaryotic systems, plasmid vectors that contain rcpHcation sites and 
control sequences derived from a species compatible with the host may be used. 

25 Examples of suitable plasmid vectors may include pBR322, pUCl 1 8, pUCl 19 and 
the like; suitable phage or bacteriophage vectors may include A,gtlO, XgtU and the 
like; and suitable virus vectors may include pMAM-neo, pKRC and the like. 
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Recognized prokaryotic hosts include bacteria such as E. coli. Bacillus, 
Strepiomyces, Pseudomonas, Salmonella, Serratia, and the like. However, under 
such conditions, the polypeptide will not be glycosylated. The prokaryotic host 
must be compatible with the rephcon and control sequences in the expression 
5 plasmid. 

To express a protease of the invention (or a functional derivative thereof) in a 
prokaryotic cell, it is necessary to operably link the sequence encoding the protease 
of the invention to a functional prokaryotic promoter. Such promoters may he either 
constitutive or, more preferably, regulatablc (i.e., inducible or derepressible). 

10 Examples of constitutive promoters include the int promoter of bacteriophage \ the 
bla promoter of the p-lactamase gene sequence of pBR322, and the cat promoter of 
the chloramphenicol acetyl transferase gene sequence of pPR325, and the like. 
Examples of inducible prokaryotic promoters include the major right and left 
promoters of bacteriophage X (Pl and Pr), the trp, recA, AacZ, AacI, and gal 

1 5 promoters ofE. coli^ the a-amylase (Uhnanen et al. , J, Bacteriol. 1 62: 1 76- 1 82, 

1985) and the (;-28-specific promoters of 5. subtilis (Oilman et al. Gene Sequence 
32:1 1-20, 1984), the promoters of the bacteriophages of Bacillus (Gryczan, in: The 
Molecular Biology of the Bacilli, Academic Press, Inc., NY, 1982), and 
Streptomyces promoters (Ward et al, Mol Gen. Genet. 203:468-478, 1986). 

20 Prokaryotic promoters are reviewed by Click {Ind. Microbiot. 1 :277-282, 1987), 
Cenatiempo (Biochimie 68:505-516, 1986), and Gottesman {Ann. Rev. Genet. 
18:415-442, 1984). 

Proper expression in a prokaryotic cell may also require the presence of a 
ribosome-binding site upstream of the gene sequence-encoding sequence. Such 

25 ribosome-binding sites are disclosed, for example, by Gold et al {Ann. Rev. 
Microbiol. 35:365-404, 1981). The selection of control sequences, expression 
vectors, transformation methods, and the like, are dependent on the type of host cell 
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"transform ants" or "transformed cells" include the primary subject cell and cultures 
derived therefrom, without regard to the number of transfers. It is also understood 
that all progeny may not be precisely identical in DNA content, due to deliberate or 
inadvertent mutations. However, as defined, mutant progeny have the same 
5 fiinctionality as that of the originally transformed cell. 

Host cells which may be used in the expression systems of the present 
invention are not strictly limited, provided that they are suitable for use in the 
expression of the protease polypeptide of interest. Suitable hosts may often include 
eukaryotic cells. Preferred eukaryotic hosts include, for example, yeast, fungi, 

10 insect cells, mammaUan cells either in vivo, or in tissue culture. Mammalian cells 
which may be useful as hosts include HeLa cells, cells of fibroblast origin such as 
VERO or CHO-Kl, or cells of lymphoid origin and their derivatives. Preferred 
mammalian host cells include SP2/0 and J558L, as well as neuroblastoma cell lines 
such as IMR 332, which may provide better capacities for correct post-translational 

15 processing. 

In addition, plant cells are also available as hosts, and control sequences 
compatible with plant cells are available, such as the cauliflower mosaic virus 35S 
and 19S, and nopaline synthase promoter and polyadenylation signal sequences. 
Another preferred host is an insect cell, for example the Drosophila larvae. Using 

20 insect cells as hosts, the Drosophila alcohol dehydrogenase promoter can be used 
(Rubin, Science 240: 1453-1459, 1988). Alternatively, baculovirus vectors can be 
engineered to express large amounts of proteases of the invention in insect cells 
(Jasny, Science 238:1653, 1987; Miller et al., in: Genetic Engineering, Vol. 8, 
Plenum, Setlow et al, eds., pp. 277-297, 1986). 

25 Any of a series of yeast expression systems can be utilized which incorporate 

promoter and termination elements from the actively expressed sequences coding for 
glycolytic enzymes that are produced in large quantities when yeast are grown in 
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DNA strategies exist utilizing strong promoter sequences and high copy number 
plasmids which can be utiHzed for production of the desired proteins in yeast. Yeast 
recognizes leader sequences on cloned mammalian genes and secretes peptides 
bearing leader sequences (i.e., pre-peptides). Several possible vector systems are 
5 available for the expression of proteases of the invention in a mammalian host. 

A wide variety of transcriptional and translational regulatory sequences may 
be employed, depending upon the nature of the host. The transcriptional and 
translational regulatory signals may be derived firom viral sources, such as 
adenovirus, bovine papilloma virus, cytomegalovirus, simian virus, or the like, 

1 0 where the regulatory signals are associated with a particular gene sequence which 
has a high level of expression. Alternatively, promoters from marnmaUan 
expression products, such as actin, collagen, myosin, and the like, may be employed. 
Transcriptional initiation regulatory signals may be selected which allow for 
repression or activation, so that expression of the gene sequences can be modulated. 

15 Of interest are regulatory signals which are temperature-sensitive so that by varying 
the temperature, expression can be repressed or initiated, or are subject to chemical 
(such as metabolite) regulation. 

Expression of proteases of the invention in eukaryotic hosts requires the use 
of eukaryotic regulatory regions. Such regions will, in general, include a promoter 

20 region sufficient to direct the initiation of RNA synthesis. Preferred eukaryotic 

promoters include, for example, the promoter of the mouse metallothionein I gene 
sequence (Hamcr et aL, J. Mol. Appl. Gen. 1 :273~288, 1982); the TK promoter of 
Herpes virus (McKnight, Cc// 31 :355-365, 1982); the SV40 early promoter (Benoist 
et al.. Nature (London) 290:304-3 1, 198 1); and the yeast gal4 gene sequence 

25 promoter (Johnston et al, Proc. Natl Acad. Sci. (USA) 79:6971-6975, 1982; Silver 
et al, Proc. Natl Acad Sci. (USA) 81:5951-5955, 1984). 

Translation of eukaryotic mRNA is initiated at the codon which encodes the 
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are capable of encoding a methionine (i.e., AUG). The presence of such codons 
results either in the formation of a fusion protein (if the AUG codon is m the same 
reading frame as the protease of the invention coding sequence) or a frame-shift 
mutation (if the AUG codon is not in the same reading frame as the protease of the 
5 invention coding sequence). 

A nucleic acid molecule encoding a protease of the invention and an 
opcrably linked promoter may be introduced into a recipient prokaryotic or 
eukaryotic cell either as a nonrepli eating DNA or RNA molecule, which may either 
be a linear molecule or, more preferably, a closed covalent circular molecule. Since 

1 0 such molecules are incapable of autonomous replication, the expression of the gene 
may occur through the transient expression of the introduced sequence. 
Alternatively, permanent expression may occur through the integration of the 
introduced DNA sequence into the host chromosome. 

A vector may be employed which is capable of integrating the desired gene 

15 sequences into the host cell chromosome. Cells which have stably integrated the 
introduced DNA into their chromosomes can be selected by also introducing one or 
more markers which allow for selection of host cells which contain the expression 
vector. The marker may provide for prototrophy to an auxotrophic host, biocide 
resistance, e.g., antibiotics, or heavy metals, such as copper, or the like. The 

20 selectable marker gene sequence can either be directly linked to the DNA gene 
sequences to be expressed, or introduced into the same cell by co-trans fection. 
Additional elements may also be needed for optimal synthesis of mRNA. These 
elements may include splice signals, as well as transcription promoters, enhancers, 
and termination signals. cDNA expression vectors incorporating such elements 

25 include those described by Okayama {Mol. Cell Biol. 3:280-289, 1 983 ). 

The introduced nucleic acid molecule can be incorporated into a plasmid or 
viral vector capable of autonomous replication in the recipient host. Any of a wide 
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cells which do not contain the vector; the number of copies of the vector which are 
desired in a particular host; and whether it is desirable to be able to "shuttle" the 
vector between host cells of different species. 

Preferred prokaryotic vectors include plasmids such as those capable of 
5 replication in E. coli (such as, for example, pBR322, ColEl, pSClOl , pACYC 1 84, 
71 VX; "Molecular Cloning: A Laboratory Manual", 1989, supra). Bacillus plasmids 
include pC194, pC221, pT127, and the like (Gryczan, In: The Molecular Biology of 
the Bacilli, Academic Press, NY, pp. 307-329, 1982). Suitable Streptomyces 
plasmids include plJlOl (Kendall e/a/.,/. Bacteriol 169:4177-4183, 1987), and 
10 streptomyces bacteriophages such as (|)C3 1 (Chater et aL, In: Sixth International 
Symposium on Actinomvcetales Biology, Akademiai Kaido, Budapest, Himgary, 
pp. 45-54, 1986). Pseudomonas plasmids are reviewed by John et al. {Rev. Infect 
Dis. 8:693-704, 1986), and Izaki {Jpn, J. Bacteriol 33:729-742, 1978). 

Preferred eukaryotic plasmids include, for example, BPV, vaccinia, SV40, 2- 
15 micron circle, and the like, or their derivatives. Such plasmids are well known in the 
art (Botstein et al, Miami Wntr. Symp. 19:265-274, 1982; Broach, In: The 
Molecular Biology of the Yeast Saccharomyces: Life Cycle and Inheritance, Cold 
Spring Harbor Laboratory, Cold Spring Harbor, NY, p. 445-470, 1981; Broach, Cell 
28:203-204, 1982;BolIon etaL,X Clin. Hematol. Oncol. 10:39-48, 1980; Maniatis, 
In: Cell Biology: A Comprehensive Treatise. Vol. 3, Gene Sequence Expression^ 
Academic Press, NY, pp. 563-608, 1980). 

Once the vector or nucleic acid molecule containing the construct(s) has been 
prepared for expression, the DN A construct(s) may be introduced into an 
appropriate host cell by any of a variety of suitable means, i.e., transformation, 
transfection, conjugation, protoplast fusion, electroporation, particle gun technology, 
calcium phosphate-precipitation, direct microinjection, and the hke. After the 
introduction of the vector, recipient cells are grown in a selective medium, which 
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cells to differentiate (for example, by administration of bromodeoxyuracil to 
neuroblastoma cells or the like). A variety of incubation conditions can be used to 
form the peptide of the present invention. The most preferred conditions are those 
which mimic physiological conditions. 

5 

Antibodies, Hvbridomas, Methods of Use and Kits for Detection of Proteases 

The present invention relates to an antibody having binding affinity to a 
protease of the invention. The protease polypeptide may have the amino acid 
sequence selected from the group consisting of those set forth in SEQ ID NO:36, 

10 SEQ ID NO:37, SEQ ID NO:38, SEQ ID NO:39, SEQ ID NO:40, SEQ ID N0:41, 
SEQ ID NO:42, SEQ ID NO:43, SEQ ID NO:44, SEQ ID NO:45, SEQ ID NO;46, 
SEQ ID NO:47, SEQ ID NO:48, SEQ ID NO:49, SEQ ID NO:50, SEQ ID NO:51, 
SEQ ID NO:52, SEQ ID NO:53, SEQ ID NO:54, SEQ ID NO:55, SEQ ID NO:56, 
SEQ ID NO:57, SEQ ID NO:58, SEQ ID NO:59, SEQ ID NO:60, SEQ ID NO:61, 

15 SEQ ID NO:62, SEQ ED NO:63, SEQ ID NO:64, SEQ ID NO:65, SEQ ID NO:66, 
SEQ ID NO:67, SEQ ID NO:68, SEQ ID NO:69, and SEQ ID NO:70, or a 
functional derivative thereof, or at least 9 contiguous amino acids thereof 
(preferably, at least 20, 30, 35, or 40 contiguous amino acids thereof). 

The present invention also relates to an antibody having specific binding 

20 affinity to a protease of the invention. Such an antibody may be isolated by 

comparing its binding affinity to a protease of the invention with its binding affinity 
to other polypeptides. Those which bind selectively to a protease of the invention 
would be chosen for use in methods requiring a distinction between a protease of the 
invention and other polypeptides. Such methods could include, but should not be 

25 limited to, the analysis of altered protease expression in tissue containing other 
polypeptides. 

The proteases of the present invention can be used in a variety of procedures 
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The proteases of the present invention can be used to produce antibodies or 
hybridomas. One skilled in the art will recognize that if an antibody is desired, such 
a peptide could be generated as described herein and used as an immunogen. The 
antibodies of the present invention include monoclonal and polyclonal antibodies, as 
5 well fragments of these antibodies, and humanized forms. Humanized forms of the 
antibodies of the present invention may be generated using one of the procedures 
known in the art such as chimerization or CDR grafting. 

The present invention also relates to a hybridoma which produces the above- 
described monoclonal antibody, or binding fragment thereof A hybridoma is an 
10 immortalized cell line which is capable of secreting a specific monoclonal antibody. 

In general, techniques for preparing monoclonal antibodies and hybridomas 
are well known in the art (Campbell, Monoclonal Antibody Technology: Laboratory 
Techniques in Biochemistry and Molecular Biology, Elsevier Science Publishers, 
Amsterdam, The Netherlands, 1984; St. Groth et al, J. Immunol Methods 35:1-21, 
1 5 1 980). Any animal (mouse, rabbit, and the like) which is known to produce 
antibodies can be immtmized with the selected polypeptide. Methods for 
immunization are well known in the art. Such methods include subcutaneous or 
intraperitoneal injection of the polypeptide. One skilled in the art will recognize that 
the amount of polypeptide used for immunization will vary based on the animal 
20 which is immunized, the antigenicity of the polypeptide and the site of injection- 

The polypeptide may be modified or administered in an adjuvant in order to 
increase the peptide antigenicity. N4ethods of increasing the antigenicity of a 
polypeptide are well known in the art. Such procedures include coupling the antigen 
with a heterologous protein (such as globulin or p-galactosidasc) or through the 
25 inclusion of an adjuvant during immunization- 

For monoclonal antibodies, spleen cells from the immunized animals are 
removed, fused with myeloma cells, such as SP2/0-Agl4 myeloma cells, and 
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screening the hybridomas with an ELISA assay, western blot analysis, or 
radioimmunoassay (Lutz a/., j&cp. Cell Res. 175:109-124, 1988). Hybridomas 
secreting the desired antibodies are cloned and the class and subclass arc determined 
using procedures known in the art (Campbell, "Monoclonal Antibody Technology: 
5 Laboratory Techniques in Biochemistry and Molecular Biologv '\ supra. 1984). 

For polyclonal antibodies, antibody-containing antisera is isolated from the 
immunized animal and is screened for the presence of antibodies with the desired 
specificity using one of the above-described procedures. The above-described 
antibodies may be detectably labeled. Antibodies can be detectably labeled through 

10 the use of radioisotopes, affinity labels (such as biotin, avidin, and the like), 

enzymatic labels (such as horseradish peroxidase, alkaline phosphatase, and the like) 
fluorescent labels (such as FITC or rhodamine, and the hke), paramagnetic atoms, 
and the like. Procedures for accomplishing such labeling are well-known in the art, 
for example, see Stemberger et al., J. Histochem. Cytochem. 18:315, 1970; Bayer et 

15 ai.Meth. Enzym. 62:308, 1979; Engval et ai, Immunol. 109:129, 1972; Coding, 7. 
Immunol. Meth. 13:215, 1976. The antibodies of the present invention may be 
indirectly labelled by the use of secondary labelled antibodies, such as labelled anti- 
rabbit antibodies.The labeled antibodies of the present invention can be used for in 
vitro, in vivo., and in situ assays to identify cells or tissues which express a specific 

20 peptide. 

The above-described antibodies may also be immobilized on a sohd support. 
Examples of such solid supports include plastics such as polycarbonate, complex 
carbohydrates such as agarose and sepharose, acrylic resins such as polyacryl amide 
and latex beads. Techniques for coupling antibodies to such solid supports are well 
25 known in the art (W cir et al. , ' Tlandbook of Experimental Immunology 4th Ed., 

Blackwell Scientific Publications, Oxford, England, Chapter 10, 1986; Jacoby et al, 
Meth. Enzym. 34, Academic Press, N.Y., 1974). The immobilized antibodies of the 
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Furthermore, one skilled in the art can readily adapt currently available 
procedtires, as well as the techniques, methods and kits disclosed herein with regard 
to antibodies, to generate peptides capable of binding to a specific peptide sequence 
in order to generate rationally designed antipeptide peptides (Hurby et aL, 
5 "A pplication of Synthetic Peptides: Antisense Peptides ", In Synthetic Peptides, A 
User's Guide, W.H. Freeman, NY, pp. 289-307, 1992; Kaspczak et al. Biochemistry 
28:9230-9238, 1989). 

Anti-peptide peptides can be generated by replacing the basic amino acid 
residues found in the peptide sequences of the proteases of the invention with acidic 

1 0 residues, while maintaining hydrophobic and uncharged polar groups. For example, 
lysine, arginine, and/or histidine residues are replaced with aspartic acid or glutamic 
acid and glutamic acid residues are replaced by lysine, arginine or histidine. 

The present invention also encompasses a method of detecting a protease 
polypeptide in a sample, comprising: (a) contacting the sample with an above- 

15 described antibody, under conditions such that immunocomplexes form, and (b) 
detecting the presence of said antibody bound to the polypeptide. In detail, the 
methods comprise incubating a test sample with one or more of the antibodies of the 
present invention and assaying whether the antibody binds to the test sample. 
Altered levels of a protease of the invention in a sample as compared to normal 

20 levels may indicate disease. 

Conditions for incubating an antibody with a test sample vary. Incubation 
conditions depend on the format employed in the assay, the detection methods 
employed, and the type and nature of the antibody used in the assay. One skilled m 
the art will recognize that any one of the commonly available immunological assay 

25 formats (such as radioimmunoassays, enzyme-linked immunosorbent assays, 

diffusion-based Ouchterlony, or rocket immunofluorescent assays) can readily be 
adapted to employ the antibodies of the present invention. Examples of such assays 
can be found in Thard ("An Tntroduction to Rndinimniiirn^.is^ir.' ind R^l if-vi 
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FL Vol. 1, 1982; Vol. 2, 1983; Vol. 3, 1985), Tijssen r ?ractice and ITieorv of 
Enzyme Immunoassays: Laboratory Techniques in Biochemistry and Molecular 
Biology, " Elsevier Science Publishers, Amsterdam, The Netherlands, 1985). 

The immunological assay test samples of the present invention include cells, 
5 protein or membrane extracts of cells, or biological fluids such as blood, serum, 
plasma, or urine. The test samples used in the above-described method will vary 
based on the assay format, nature of the detection method and the tissues, cells or 
extracts used as the sample to be assayed. Methods for preparing protein extracts or 
membrane extracts of cells are well known in the art and can readily be adcq)ted in 

1 0 order to obtain a sample which is testable with the system utilized. 

A kit contains all the necessary reagents to carry out the previously described 
methods of detection. The kit may comprise: (i) a first container means containing 
an above-described antibody, and (ii) second container means containing a conjugate 
comprising a binding partner of the antibody and a label. In another preferred 

1 5 embodiment, the kit further comprises one or more other containers comprising one 
or more of the following: wash reagents and reagents capable of detecting the 
presence of bound antibodies. 

Examples of detection reagents include, but are not limited to, labeled 
secondary antibodies, or in the alternative, if the primary antibody is labeled, the 

20 chromophoric, enzymatic, or antibody binding reagents which are capable of 

reacting with the labeled antibody. The compartmentalized kit may be as described 
above for nucleic acid probe kits. One skilled in the art will readily recognize that 
the antibodies described in the present invention can readily be incorporated into one 
of the established kit formats which are well known in the art. 



Isolation of Compounds Which Interact with Proteases 

The present invention also relates to a method of detecting a compound 
capable of binding to a protease of the invention romprisinf' inmbntino thr- 
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compound bound to the protease. The compound may be present within a complex 
mixture, for example, serum, body fluid, or cell extracts. 

The present invention also relates to a method of detecting an agonist or 
antagonist of protease activity or protease binding partner activity comprising 
5 incubating cells that produce a protease of the invention in the presence of a 

compound and detecting changes in the level of protease activity or protease binding 
partner activity. The compounds thus identified would produce a change in activity 
indicative of the presence of the compound. The compound may be present within a 
complex mixture, for example, serum, body fluid, or cell extracts. Once the 

10 compound is identified it can be isolated using techniques well known in the art. 

The present invention also encompasses a method modulating protease 
associated activity in a mammal comprising administering to said mammal an 
agonist or antagonist to a protease of the invention in an amount sufficient to effect 
said modulation. A method of treating diseases in a mammal with an agonist or 

1 5 antagonist of the activity of one of the proteases of the invention comprising 
administering the agonist or antagonist to a mammal in an amount sufficient to 
agonize or antagonize protease-associated functions is also encompassed in the 
present application. 

In an effort to discover novel treatments for diseases, biomedical researchers 

20 and chemists have designed, synthesized, and tested molecules that inhibit the 
function of proteases. Some small organic molecules form a class of compounds 
that modulate the fiinction of protein proteases. 

Examples of molecules that have been reported to inhibit the function of 
protein proteases include, but arc not limited to, phenylmcthylsulfonyl fluoride 

25 (PMSF), diisopropylfluorophosphate (DFP) (chapter 3, Barrett et al. , Handbook of 
Proteolvtic Enzymes , 1998, Academic Press, San Diego), 3,4-dichloroisocoumarin 
fDCI) (/c/., chapter 16), serpins (Id.^ chapter 37), H-64 {trans -cpoxysuccmyX L- 
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Mercapto-2-benzylpropanoyl"gIycine| {Id., chapter 362), CGS 26303, PD 069185 
(K, chapter 363), and COT989-00 (N-4-hydroxy-Nl-[l-(s)-(4- 

aininosiUfonyl)phenylethyl-aminocarboxyl-2-cyclohexylethyl)-2R-[4- 
methyl)phenylpropyl]succinamide) {ld.y chapter 401). Other protease inhibitors 
5 include, but are not limited to, apnotinin, amastatin, antipain, calcineurin 

autoinhibitory fragment, and histatin 5 {Id.). Preferably, these inhibitors will have 
molecular weights from 100 to 200 daltons, from 200 to 300 daltons, from 300 to 
400 daltons, from 400 to 600 daltons, from 600 to 1000 daltons, from 1000 to 2000 
daltons, from 2000 to 4000 daltons, and fixDm 4000 to 8000 daltons. 

10 Compounds that can traverse cell membranes and are resistant to acid 

hydrolysis are potentially advantageous as therapeutics as they can become highly 
bioavailable after being administered orally to patients. However, many of these 
protease inhibitors only weakly inhibit the fimction of proteases. In addition, many 
inhibit a variety of proteases and will therefore cause multiple side-effects as 

1 5 therapeutics for diseases. 

Transgenic Animals. 

A variety of methods are available for the production of fransgenic animals 
associated with this invention. DNA can be injected into the pronucleus of a 

20 fertihzed egg before fusion of the male and female pronuclei, or injected into the 
nucleus of an embryonic cell {e.g., the nucleus of a two-cell embryo) following the 
initiation of cell division (Brinstcr et ai. Proa Nat. Acad. Sci. USA 82:4438-4442, 
1985 ). Embryos can be infected with viruses, especially retroviruses, modified to 
carry inorganic-ion receptor nucleotide sequences of the invention. 

25 Pluripotent stem cells derived from the inner cell mass of the embryo and 

stabihzed in culture can be manipulated in culture to incorporate nucleotide 
sequences of the invention. A transgenic animal can be produced from such cells 
tbroiit'h imphintation in1fi :i bl;ist(H-vst thnt ininlnntrH into n fn<;irr nw^thrr -.tnt 
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obtained from standard commercial sources such as Charles River (Wilmington, 

MA), Taconic (Germantown, NY), Harlan Sprague Dawley (Indianapolis, IN), etc. 

The procedures for manipulation of the rodent embryo and for microinjection 

of DNA into the pronucleus of the zygote are well known to those of ordinary skill 
5 in the art (Hogan et al , supra). Microinjection procedures for fish, amphibian eggs 

and birds are detailed in Houdebine and Chourrout (Experientia 47:897-905, 1991). 

Other procedures for introduction of DNA into tissues of animals are described in 

U.S. Patent No. 4,945,050 (Sanford et al, July 30, 1990). 

By way of example only, to prepare a transgenic mouse, female mice are 
1 0 induced to superovulate. Females are placed with males, and the mated females are 

sacrificed by CO2 asphyxiation or cervical dislocation and embryos are recovered 

from excised oviducts. Surroxmding cumulus cells are removed. Pronuclear 

embryos are then washed and stored until the time of injection. Randomly cycling 

adult female mice are paired with vasectomized males. Recipient females are mated 
15 at the same time as donor females. Embryos then are transferred surgically. The 

procedure for generating transgenic rats is similar to that of mice (Hammer et al. , 

Cell 63:1099-1112, 1990). 

Methods for the culturing of embryonic stem (ES) cells and the subsequent 

production of transgenic animals by the introduction of DNA into ES cells using 
20 methods such as electroporation, calcium phosphate/DNA precipitation and direct 

injection also arc well known to those of ordinary skill in the art (Tcratocarcinomas 

and Embryonic Stem Cells, A Practical Approach , E.J. Robertson, ed., IRI. Press, 

1987). 

In cases involving random gene integration, a clone containing the 
25 sequencc(s) of the invention is co- trans fcctcd with a gene encoding resistance. 
Alternatively, the gene encoding neomycin resistance is physically linked to the 
sequence(s) of the invention. Transfection and isolation of desired clones are carried 
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DNA molecules introduced into ES cells can also be integrated into the 
chroniosome through the process of homologous recombina-tion (Capecchi, Science 
244:1288-1292, 1989). Methods for positive selection of the recombination event 
{i.e., neo resistance) and dual positive-negative selection (i.e., neo resistance and 
5 gancyclovir resistance) and the subsequent identification of the desired clones by 
PGR have been described by Capecchi, supra and Joyner et al {Nature 338:153- 
156, 1989), the teachings of which are incorporated herein in their entirety including 
any drawings. The final phase of the procedure is to inject targeted ES cells into 
blastocysts and to transfer the blastocysts into pseudopregnant females. The 

1 0 resulting chimeric animals are bred and the offspring are analyzed by Southern 
blotting to identify individuals that carry the transgene. Procedures for the 
production of non-rodent mammals and other animals have been discussed by others 
(Houdebine and Chourrout, supra\ Pursel et al. Science 244:1281-1288, 1989; and 
Simms et al, Bio/Technology 6:179-183, 1988). 

1 5 Thus, the invention provides transgenic, nonhuman mammals containing a 

transgene encoding a protease of the invention or a gene affecting the expression of 
the protease. Such transgenic nonhimian mammals are particularly usefiil as an in 
vivo test system for studying the effects of introduction of a protease, or regulating 
the expression of a protease (i.e., through the introduction of additional genes, 

20 antisense nucleic acids, or ribozymes), 

A "transgenic animal" is an animal having cells that contain DNA which has 
been artificially inserted into a cell, which DNA becomes part of the genome of the 
animal which develops from that cell. Preferred transgenic animals arc primates, 
mice, rats, cows, pigs, horses, goats, sheep, dogs and cats, 'llie transgenic DNA may 

25 encode human proteases. Native expression in an animal may be reduced by 

providing an amount of antisense RNA or DNA effective to reduce expression of the 
receptor. 
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Gene Therapy 

Proteases or their genetic sequences will also be useful in gene therapy 
(reviewed in Miller, Nature 357:455-460, 1992). Miller states that advances have 
resulted in practical approaches to human gene ther^y that have demonstrated 
5 positive initial results. The basic science of gene therapy is described in MulUgan 
{Science 26Q:926-93\, 1993). 

In one preferred embodiment, an expression vector containing a protease 
coding sequence is inserted into cells, the cells are grown in vitro and then infused in 
large numbers into patients. In another preferred embodiment, a DNA segment 

10 containing a promoter of choice (for example a strong promoter) is transferred into 
cells containing an endogenous gene encoding proteases of the invention in such a 
manner that the promoter segment enhances expression of the endogenous protease 
gene (for example, the promoter segment is transferred to the cell such that it 
becomes directly linked to the endogenous protease gene). 

1 5 The gene therapy may involve the use of an adenovirus containing protease 

cDNA targeted to a tumor, systemic protease increase by implantation of engineered 
cells, injection with protease-encoding virus, or injection of naked protease DNA 
into appropriate tissues. 

Target cell populations may be modified by introducing altered forms of one 

20 or more components of the protein complexes in order to modulate the activity of 
such complexes- For example, by reducing or inhibiting a complex component 
activity within target cells, an abnormal signal transduction event(s) leading to a 
condition may be decreased, inhibited, or reversed. Deletion or misscnsc mutants of 
a component, that retain the ability to interact with other components of the protein 

25 complexes but cannot function in signal transduction, may be used to inhibit an 
abnormal, deleterious signal transduction event. 

Expression vectors derived from vimses such as retroviruses, vaccinia virus, 
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population (e.g., tumor cells). Methods which are well known to those skilled in the 
art can be used to construct recombinant viral vectors containing coding sequences 
(Maniatis et aL, Molecular Cloning: A Laboratory Manual , Cold Spring Harbor 
Laboratory, N.Y., 1989; Ausubel et aL, Current Protocols in Molecular Biology. 
5 Greene Publishing Associates and Wiley Interscience, N.Y., 1989). Alternatively, 
recombinant nucleic acid molecules encoding protein sequences can be used as 
naked DNA or in a reconstituted system e.g., liposomes or other lipid systems for 
delivery to target cells {e.g.. Feigner el aL, Nature 337:387-8, 1989). Several other 
methods for the direct transfer of plasmid DNA into cells exist for use in human 

10 gene therapy and involve targeting the DNA to receptors on cells by complexing the 
plasmid DNA to proteins (Miller, supra). 

In its simplest form, gene transfer can be performed by simply injecting 
minute amounts of DNA into the nucleus of a cell, through a process of 
microinjection (Capecchi, Cell 22:479-88, 1980). Once recombinant genes are 

15 introduced into a cell, they can be recognized by the celFs normal mechanisms for 
transcription and translation, and a gene product will be expressed. Other methods 
have also been attempted for introducing DNA into larger numbers of cells. These 
methods include: transfection, wherein DNA is precipitated with calcium phosphate 
and taken into cells by pinocytosis (Chen et al,Mol Cell Biol. 7:2745-52, 1987); 

20 electroporation, wherein cells are exposed to large voltage pulses to introduce holes 
into the membrane (Chu et al. Nucleic Acids Res. 15:1311-26, 1987); 
hpofection/liposome fusion, wherein DNA is packaged into lipophilic vesicles 
which fuse with a target cell (Feigner et al.,Proc. Natl Acad. Set. USA. 84:7413- 
7417, 1987); and particle bombardment using DNA bound to small projectiles 

25 (Yang et aL, Proc. NatL Acad. Set 87:9568-9572, 1990). Another method for 

introducing DNA into cells is to couple the DNA to chemically modified proteins. 
It has also been shown that adenovims proteins arc capable of dcstabihzing 
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substantially improves the uptake and expression of the recombinant gene (Curiel et 
al. Am. J. Respir. Cell. Mol BioL, 6:247-52, 1992). 

As used herein "gene transfer*' means the process of introducing a foreign 
nucleic acid molecule into a cell. Gene transfer is commonly performed to enable 
5 the expression of a particular product encoded by the gene. The product may 
include a protein, polypeptide, anti-sense DNA or RNA, or enzymatically active 
RNA. Gene transfer can be performed in cultured cells or by direct administration 
into animals. Generally gene transfer involves the process of nucleic acid contact 
with a target cell by non-specific or receptor mediated interactions, uptake of nucleic 

1 0 acid into the cell through the membrane or by endocytosis, and release of nucleic 
acid into the cyto-plasm from the plasma membrane or endosome. Expression may 
require, in addition, movement of the nucleic acid into the nucleus of the cell and 
binding to appropriate nuclear factors for transcription. 

As used herein "gene therapy'* is a form of gene transfer and is included 

1 5 within the definition of gene transfer as used herein and specifically refers to gene 
transfer to express a therapeutic product fi-om a cell in vivo or in vitro. Gene transfer 
can be performed ex vivo on cells which are then transplanted into a patient, or can 
be performed by direct administration of the nucleic acid or nucleic acid-protein 
complex into the patient. 

20 In another preferred embodiment, a vector having nucleic acid sequences 

encoding a protease polypeptide is provided in which the nucleic acid sequence is 
expressed only in specific tissue. Methods of achieving tissue- specific gene 
expression are set forth in International Publication No. WO 93/09236, filed 
November 3, 1992 and published May 13, 1993. 

25 In all of the preceding vectors set forth above, a fiirther aspect of the 

invention is that the nucleic acid sequence contained in the vector may include 
additions, deletions or modifications to some or all of the sequence of the nucleic 
ncid, dofined aho\'p 
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inhibits expression of the mRNA encoding the polypeptide. Alternatively, expression 
can be inhibited in an analogous manner using a ribozyme that cleaves the mRNA. 
General methods of using antisense and ribozyme technology to control gene 
expression, or of gene ther^y methods for expression of an exogenous gene in this 
5 manner are well known in the art Each of these methods utilizes a system, such as a 
vector, encoding either an antisense or ribozyme transcript of a protease polypeptide of 
the invention. 

The term ''ribozyme'' refers to an RNA structure of one or more RNAs 
having catalytic properties. Ribozymes generally exhibit endonuclease, ligase or 

10 polymerase activity. Ribozymes are structural RNA molecules which mediate a 
number of RNA self-cleavage reactions. Various types of trans-acting ribozymes, 
including "hammerhead" and "hairpin" types, which have different secondary 
structures, have been identified. A variety of ribozymes have been characterized. 
See, for example, U.S. Pat. Nos. 5,246,921, 5,225,347, 5,225,337 and 5,149,796. 

15 Mixed ribozymes comprising deoxyribo and ribooligonucleotides with catalytic 
activity have been described. Perreault, et al. Nature, 344:565-567 (1990). 

As used herein, "antisense" refers of nucleic acid molecules or their 
derivatives which specifically hybridize, e.g., bind, under cellular conditions, with 
the genomic DNA and/or cellular mRNA encoding a protease polypeptide of the 

20 invention, so as to inhibit expression of that protein, for example, by inhibiting 
transcription and/or translation. The binding may be by conventional base pair 
complementarity, or, for example, in the case of binding to DNA duplexes, through 
specific interactions in the major groove of the double helix. 

In one aspect, the antisense construct is an nucleic acid which is generated ex 

25 vivo and that, when introduced into the cell, can inhibit gene expression by, without 
limitation, hybridizing with the mRNA and/or genomic sequences of a protease 
polynucleotide of the invention. 
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SHQ ID NO:2, SEQ ID N0:3, SEQ ID N0:4, SEQ ID N0:5, SEQ JD NO:6, SEQ 
ID NO:7, SEQ ID NO:8, SEQ ID N0:9, SEQ ID NO: 10, SEQ ID NO:ll, SEQ ID 
N0:12, SEQ ID NO:13, SEQ ID N0:14, SEQ ID NO:15, SEQ ID NO:16, SEQ ID 
NO:17, SEQ ID NO:18, SEQ ID N0:19, SEQ ID NO:20, SEQ ID N0:21, SEQ ID 
5 NO;22, SEQ ID NO:23, SEQ ID NO:24, SEQ ID NO:25, SEQ ID NO:26, SBQ ID 
NO:27, SEQ ID NO:28, SEQ ID NO:29, SEQ ID NO:30, SEQ ID NO:3U SEQ ID 
NO:32, SEQ ID NO:33, SEQ ID NO:34, and SEQ ID NO:35. The antiscnsc 
oligonucleotides will bind to the protease polypeptide mRNA transcripts and prevent 
translation. 

10 Although absolute complementarity is preferred, it is not required. A 

sequence "complementary" to a portion of an RNA, as referred to herein, means a 
sequence having sufficient complementarity to be able to hybridize with the RNA, 
forming a stable duplex; in the case of double-stranded antisense nucleic acids, a 
single strand of the duplex DNA may thus be tested, or triplex formation may be 

15 assayed. The ability to hybridize will depend on both the degree of complementarity 
and the length of the antisense nucleic acid. Generally, the longer the hybridizing 
nucleic acid, the more base mismatches with an RNA it may contain and still form a 
stable duplex (or triplex, as the case may be). One skilled in the art can ascertain a 
tolerable degree of mismatch by use of standard procedures to deteimine the melting 

20 point of the hybridized complex. 

In general, oligonucleotides that arc complementary to the 5' end of the 
message, e.g., the 5' untranslated sequence up to and including the AUG initiation 
codon, should work most efficiently at inhibiting translation. However, sequences 
complementary to the 3' untranslated sequences of mRNAs have been shown to be 

25 effective at inhibiting translation of mRNAs as well. (Wagner, R. (1994) Nature 
372:333). Antisense oligonucleotides complementary to mRNA coding regions arc 
less efTicient inhibitors of translation but could be used in accordance with the 
un'rntion Whctlirr fli'sl<'nfv1 hyhruVt-r *h" ^' ■ ..lir^- r ,i 
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less than about 50 or 30 nucleotides in length. Typically they should be between 10 
and 25 nucleotides in length. Such principles will inform the practitioner in 
selecting the appropriate ohgonucleotides In preferred embodiments, the antisense 
sequence is selected from an oligonucleotide sequence that comprises, consists of, or 
5 consists essentially of about 10-30, and more preferably 15-25, contiguous 
nucleotide bases of a nucleic acid sequence selected from the group consisting of 
SEQ ID N0:1, SEQ ID N0:2, SEQ ID NO:3, SEQ ID NO:4, SEQ ID N0:5, SEQ 
ID N0:6, SEQ ID N0:7, SEQ ID N0:8, SEQ ID NO:9, SEQ ID NO: 10, SEQ ID 
NO:ll, SEQ ID NO: 12, SEQ ID N0:13, SEQ ID NO:14, SEQ ID NO:15, SEQ ID 
10 NO:16, SEQ ID NO:17, SEQ ID N0:18, SEQ ID NO:19, SEQ ID NO:20, SEQ ID 
NO:21, SEQ ID NO:22, SEQ ID NO:23, SEQ ID NO:24, SEQ ID NO:25, SEQ ID 
NO:26, SEQ ID NO:27, SEQ ID NO:28, SEQ ID NO:29, SEQ ID NO:30, SEQ ID 
NO:31, SEQ ID NO:32, SEQ ID NO:33, SEQ ID NO:34, and SEQ ID NO:35 or 
domains thereof 

15 In another preferred embodiment, the invention includes an isolated, 

enriched or purified nucleic acid molecule comprising, consisting of or consisting 
essentially of about 10-30, and more preferably 15-25 contiguous nucleotide bases 
of a nucleic acid sequence that encodes a polypeptide that selected from the group 
consisting of SEQ ID NO:36, SEQ ID NO:37, SEQ ID NO:38, SEQ ID NO:39, SEQ 

20 ID NO:40, SEQ ID N0:41, SEQ ID NO:42, SEQ ID NO:43, SEQ ID NO:44, SEQ 
ID N0:45, SEQ ID NO:46, SEQ ID NO:47, SEQ ID NO:48, SEQ ID NO:49, SEQ 
ID NO:50, SEQ ID NO:51, SEQ ID NO:52, SEQ ID NO:53, SEQ ID NO:54, SEQ 
ID N0:55, SEQ ID N0:56, SEQ ID NO:57, SEQ ID NO:58, SEQ ID NO:59, SEQ 
ID NO:60, SEQ ID N0:61, SEQ ID NO:62, SEQ ID NO:63, SEQ ID NO:64, SEQ 

25 ID NO:65, SEQ ID NO:66, SEQ ID NO:67, SEQ ID NO:68, SEQ ID N0:69, and 
SEQ ID NO:70. 

Using the sequences of the present invention, antisense oligonucleotides can 

1 ; I ( ■ . 1 , , : 1 : . , 1 , - ) 111 1 , , ■ , . I IT 
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the antiscnse oligonucleotide would also be compared with those obtained using a 
suitable control oligonucleotide. A preferred control oligonucleotide is an 
oligonucleotide of approximately the same length as the test oligonucleotide. Those 
antisense oligonucleotides resulting in a reduction in levels of target RNA or protein 
5 would be selected. 

The oligonucleotides can be DNA or RNA or chimeric mixtures or 
derivatives or modified versions thereof, single-stranded or double-stranded. The 
oHgonucleotide can be modified at the base moiety, sugar moiety, or phosphate 
backbone, for example, to improve stability of the molecule, hybridization, etc. The 

10 oligonucleotide may include other appended groups such as peptides (e.g., for 
targeting host cell receptors in vivo), or agents facilitating transport across the cell 
membrane {see, e.g., Letsinger et al (1989) Proc. Natl Acad. Set U.S.A. 86:6553- 
6556; Lemaitre et al (1987) Proc. Natl Acad. Sci. USA 84:648-652; PCT 
Publication No. WO 88/09810, published Dec. 15, 1988) or the blood-brain barrier 

15 (see, e.g., PCT PubUcation No. WO 89/10134, pubUshed Apr. 25, 1988), 
hybridization-triggered cleavage agents. {See, e.g., Krol et al (1988) BioTcchniques 
6:958-976) or intercalating agents. {See, e.g, Zon (1988) Pharm. Res. 5:539-549). 
To this end, the oligonucleotide may be conjugated to another molecule, e.g, a 
peptide, hybridization triggered cross-linking agent, transport agent, hybridization- 

20 triggered cleavage agent, etc. 

The antiscnse oligonucleotide may comprise at least one modified base 
moiety which is selected from moieties such as 5-fluorouracil, 5 -bromo uracil, 5- 
chlorouracil, 5-iodouracil, hypoxanthine, xanthine, 4-acctylcytosine, and 5- 
(carboxyhydroxyethyl) uracil. The antisense oligonucleotide may also comprise at 

25 least one modified sugar moiety selected fi-om the group including but not limited to 
arabinose, 2-fluoroarabinosc, xylulose, and hcxose. 

In yet another embodiment, the antiscnse oligonucleotide comprises at least 

'tiosplioraniiciaK'. a piiosptioiUiaiiiKiiUL'. ,t niLlliviphosphonatc, .m ,iik\ : 
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phosphotri ester, and a formacetal or analog thereof, {see also U.S. Pat. Nos. 

5,176,996; 5,264,564; and 5,256,775) 

In yet a further embodiment, the antiscnsc oligonucleotide is an a-anomcric 

oligonucleotide. An a-anomeric oligonucleotide forms specific double-stranded 
5 hybrids with complementary RNA in which, contrary to the usual p-units, the 

strands run parallel to each other (Gautier et al. (1987) Nucl Acids Res. 15:6625- 

6641). The oligonucleotide is a 2'-0-methylribonucleotide (Inoue et al (1987) Nucl. 

Acids Res. 15:6131-6148), or a chimeric RNA-DNA analogue (Inoue et al. (1987) 

FEBS Lett. 215:327-330). 
10 Also suitable are peptidyl nucleic acids, which are polypeptides such as 

polyserine, polythrconine, etc. including copolymers containing various amino 

acids, which arc substituted at side-chain positions with nucleic acids (T,A,G,C,U). 

Chains of such polymers are able to hybridize through complementary bases in the 

same manner as natural DNA/RNA.. Alternatively, an antisense construct of the 
15 present invention can be delivered, for example, as an expression plasmid or vector 

that, when transcribed in the cell, produces RNA complementary to at least a unique 

portion of the cellular mRNA which encodes a protease polypeptide of the 

invention. 

While antisense nucleotides complementary to the protease polypeptide 
20 coding region sequence can be used, those complementary to the transcribed 
untranslated region are most preferred. 

In another preferred embo -'-ment, a method of gene replacement is set forth. 
"Gene replacement" as used herein means supplying a nucleic acid sequence which 
is capable of being expressed in vivo in an animal and thereby providing or 
25 augmenting the function of an endogenous gene which is missing or defective in the 
animal. 
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Pharmaceutical Formulations And Routes Of Admirdstration 

The compounds described herein, including protease polypeptides of the 
invention, antisense molecules, ribozymes, and any other compound that modulates 
the activity of a protease polypq)tide of the invention, can be admimstered to a 
5 human patient per se, or in pharmaceutical compositions where it is mixed with 
other active ingredients, as in combination therapy, or suitable carriers or 
excipient(s). Techniques for formulation and administration of the compounds of 
the instant application may be found in "Remington's Pharmaceutical Sciences,** 
Mack Publishing Co., Easton, PA, latest edition. 

10 A. Routes Of Administration 

Suitable routes of administration may, for example, include oral, rectal, 
transmucosal, or intestinal administration; parenteral delivery, including 
intramuscular, subcutaneous, intravenous, intramedullary injections, as well as 
intrathecal, direct intraventricular, intraperitoneal, intranasal, or intraocular 

15 injections. 

Alternately, one may administer the compound in a local rather than 
systemic manner, for example, via injection of the compound directly into a solid 
tumor, often in a depot or sustained release formulation. 

Furthermore, one may administer the drug in a targeted drug delivery system, 
20 for example, in a liposome coated with tumor-specific antibody. The liposomes will 
be targeted to and taken up selectively by the tumor. 

B. Composition/Formulation 

The pharmaceutical compositions of the present invention may be 
manufactured in a manner that is itself known, e.g., by means of conventional 
25 mixing, dissolving, granulating, dragee-making, levigating, emulsifying, 
encapsulating, entrapping or lyophihzing processes. 

Pharmaceutical compositions for use in accordance with the present 
■ ■ -t^t^n- rTVM/ fnrfiTMlntfH in rnn\'rntinnn1 mnnnrr \]K]J^n onr or more 
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pharmaceutical ly. Proper formulation is dependent upon the route of administration 
chosen. 

For injection, the agents of the invention may be formulated in aqueous 
solutions, preferably in physiologically compatible buffers such as Hanks's solution, 
5 Ringer*s solution, or physiological saline buffer. For transmucosal administration, 
penetrants appropriate to the barrier to be permeated are used in the formulation. 
Such penetrants are generally known in the art. 

For oral administration, the compounds can be formulated readily by 
combining the active compounds with pharmaceutically acceptable carriers well 

10 known in the art. Such carriers enable the compounds of the invention to be 
formulated as tablets, pills, dragees, capsules, liquids, gels, syrups, slurries, 
suspensions and the like, for oral ingestion by a patient to be treated. Suitable 
carriers include excipients such as, fillers such as sugars, including lactose, sucrose, 
mannitol, or sorbitol; cellulose preparations such as, for example, maize starch, 

15 wheat starch, rice starch, potato starch, gelatin, gum tragacanth, methyl cellulose, 
hydroxypropylmethyl- cellulose, sodium carboxymethylcellulose, and/or 
polyvinylpyrrolidone (PVP). If desired, disintegrating agents may be added, such as 
the cross-linked polyvinyl pyirohdone, agar, or alginic acid or a salt thereof such as 
sodium alginate. 

20 Dragee cores are provided with suitable coatings. For this purpose, 

concentrated sugar solutions may be used, which may optionally contain gum arabic, 
talc, polyvinyl pyrrolidone, carbopol gel, polyethylene glycol, and/or titanium 
dioxide, lacquer solutions, and suitable organic solvents or solvent mixtures. 
Dyestuffs or pigments may be added to the tablets or dragee coatings for 

25 identification or to characterize different combinations of active compound doses. 

Pharmaceutical preparations which can be used orally include push-fit 
capsules made of gelatin, as well as soft, sealed capsules made of gelatin and a 
nl i^f !ci;/cT s-Mcb 'IS- clvrcTnl (^^ '^orhitdl The push fit capsules r:iTi rontain the artive 
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capsules, the active compounds may be dissolved or suspended in suitable liquids, 
such as fatty oils, Hquid paraffin, or liquid polyethylene glycols. In addition, 
stabilizers may be added. All formulations for oral administration should be in 
dosages suitable for such administration. 
5 For buccal administration, the compositions may take the form of tablets or 

lozenges formulated in conventional manner. 

For administration by inhalation, the compounds for use according to the 
present invention are conveniently delivered in the form of an aerosol spray 
presentation from pressurized packs or a nebuliser, with the use of a suitable 

10 propellant, e.g., dichlorodifluoromethane, trichlorofluoromethane, 

dichlorotetrafluoroethane, carbon dioxide or other suitable gas. In the case of a 
pressurized aerosol the dosage unit may be determined by providing a valve to 
deliver a metered amount. Capsules and cartridges of e.g. gelatin for use in an 
inhaler or insufflator may be formulated containing a powder mix of the compound 

1 5 and a suitable powder base such as lactose or starch. 

The compounds may be formulated for parenteral administration by 
injection, e.g., by bolus injection or continuous infusion. Formulations for injection 
may be presented in unit dosage form, e.g. , in ampoules or in multi-dose containers, 
with an added preservative. The compositions may take such forms as suspensions, 

20 solutions or emulsions in oily or aqueous vehicles, and may contain formulatory 
agents such as suspending, stabilizing and/or dispersing agents. 

Pharmaceutical formulations for parenteral administration include aqueous 
solutions of the active compounds in water-soluble form. Additionally, suspensions 
of the active compounds may be prepared as appropriate oily injection suspensions. 

25 Suitable lipophiUc solvents or vehicles include fatty oils such as sesame oil, or 
synthetic fatty acid esters, such as ethyl oleatc or triglycerides, or liposomes. 
Aqueous injection suspensions may contain substances which increase the viscosity 



97 



wo 01/8J782 



P( T/l)S01/14431 



increase the solubility of the compounds to allow for the preparation of highly 
concentrated solutions. 

Alternatively, the active ingredient may be in powder form for constitution 
with a suitable vehicle, e.g., sterile pyrogen-free water, before use. 
5 The compounds may also be formulated in rectal compositions such as 

suppositories or retention enemas, e.g. , containing conventional suppository bases 
such as cocoa butter or other glycerides. 

In addition to the formulations described previously, the compounds may 
also be formulated as a depot preparation. Such long acting formulations may be 

10 administered by implantation (for example subcutaneously or intramuscularly) or by 
intramuscular injection. Thus, for example, the compounds may be formulated with 
suitable polymeric or hydrophobic materials (for example as an emulsion in an 
acceptable oil) or ion exchange resins, or as sparingly soluble derivatives, for 
example, as a sparingly soluble salt. 

1 5 A pharmaceutical carrier for the hydrophobic compounds of the invention is 

a cosolvent system comprising benzyl alcohol, a nonpolar surfactant, a water- 
miscible organic polymer, and an aqueous phase. The cosolvent system may be the 
VPD co-solvent system. VPD is a solution of 3% w/v benzyl alcohol, 8% w/v of the 
nonpolar siuiactant polysorbate 80, and 65% w/v polyethylene glycol 300, made up 

20 to volume in absolute ethanol. The VPD co-solvent system (VPD:D5W) consists of 
VPD diluted 1:1 with a 5% dextrose in water solution. This co-solvent system 
dissolves hydrophobic compounds well, and itself produces low toxicity upon 
systemic administration. Naturally, the proportions of a co-solvent system may be 
varied considerably without destroying its solubility and toxicity characteristics. 

25 Furthermore, the identity of the co-solvent components may be varied: for example, 
other low-toxicity nonpolar surfactants may be used instead of polysorbate 80; the 
fraction size of polyethylene glycol may be varied; other biocompatible polymers 
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Alternatively, other delivery systems for hydrophobic pharmaceutical 
compounds may be employed. Liposomes and emulsions are well known examples 
of delivery vehicles or carriers for hydrophobic drugs. Certain organic solvents such 
as dimethylsulfoxide also may be employed, although usually at the cost of greater 
5 toxicity. Additionally, the compounds may be dehvered using a sustained-release 
system, such as semipermeable matrices of sohd hydrophobic polymers containing 
the therapeutic agent. Various sustained-release materials have been established and 
are well known by those skilled in the art. Sustained-release capsules may, 
depending on their chemical nature, release the compounds for a few weeks up to 
10 over 100 days. Depending on the chemical nature and the biological stabihty of the 
therapeutic reagent, additional strategies for protein stabilization may be employed. 

The pharmaceutical compositions also may comprise suitable solid or gel 
phase carriers or excipients. Examples of such carriers or excipients include but are 
not limited to calcium carbonate, calcium phosphate, various sugars, starches, 
1 5 cellulose derivatives, gelatin, and polymers such as polyethylene glycols. 

Many of the protease modulating compounds of the invention may be 
provided as salts with pharmaceutically compatible counterions. Pharmaceutically 
compatible salts may be formed with many acids, including but not limited to 
hydrochloric, sulfuric, acetic, lactic, tartaric, malic, succinic, etc. Salts tend to be 
20 more soluble in aqueous or other protonic solvents that are the corresponding jfree 
base forms. 

C. Effective Dosage 

Pharmaceutical compositions suitable for use in the present invention include 
compositions where the active ingredients are contained in an amount effective to 
25 achieve its intended purpose. More specifically, a therapeutically effective amount 
means an amount of compound effective to prevent, alleviate or ameliorate 
symptoms of disease or prolong the survival of the subject being treated. 
DctciTnination of a thcrapeuticallv effective amount is well within the capabilitv of 
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For any compound used in the methods of the invention, the therapeutically 
effective dose can be estimated initially from cell culture assays. For example, a 
dose can be formulated in animal models to achieve a circulating concentration 
range that includes the IC50 as determined in cell culture (i.e., the concentration of 
5 the test compound which achieves a half-maximal inhibition of the protease 

activity). Such information can be used to more accurately determine useful doses 
in humans. 

Toxicity and therapeutic efficacy of the compounds described herein can be 
determined by standard pharmaceutical procedures in cell cultures or experimental 

10 animals, e.g. , for determining the LD50 (the dose lethal to 50% of the population) 

and the ED50 (the dose therapeutically effective in 50% of the population). The dose 
ratio between toxic and therapeutic effects is the therapeutic index and it can be 
expressed as the ratio between LD50 and ED50. Compounds which exhibit high 
therapeutic indices are preferred. The data obtained from these cell culture assays 

1 5 and animal studies can be used ui formulating a range of dosage for use in human. 
The dosage of such compounds lies preferably within a range of circulating 
concentrations that include the ED50 with Httle or no toxicity. The dosage may vary 
within this range depending upon the dosage form employed and the route of 
administration utilized. The exact formulation, route of administration and dosage 

20 can be chosen by the individual physician in view of the patient's condition. (See 
e.g., Fingl et ai, 1975, in The Pharmacological Basis of Therapeutics, Ch, 1 p.l). 

Dosage amount and interval may be adjusted individually to provide plasma 
levels of the active moiety which are sufficient to maintain the protease modulating 
effects, or minimal effective concentration (MEC). The MEC will vary for each 

25 compound but can be estimated from in vitro data; e.g., the concentration necessary 
to achieve 50-90% inhibition of the protease using the assays described herein. 
Dosages necessary to achieve the MEC will depend on individual characteristics and 
rnntr of ndminit^tmtion TTowrvrr HPT f ri^snv*^ <ir hinrissav*^ r:in be used to 
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Dosage intervals can also be determined using MKC value. Compounds 
should be administered using a regimen which maintains plasma levels above the 
MEC for 10-90% of the time, preferably between 30-90% and most preferably 
between 50-90%. 

5 In cases of local administration or selective uptake, the effective local 

concentration of the drug may not be related to plasma concentration. 

The amount of composition administered will, of course, be dependent on the 
subject being treated, on the subject's weight, the severity of the affliction, the 
manner of administration and the judgment of the prescribing physician. 

10 D. Packaging 

The compositions may, if desired, be presented in a pack or dispenser device 
which may contain one or more unit dosage forms containing the active ingredient. 
The pack may for example comprise metal or plastic foil, such as a blister pack. The 
pack or dispenser device may be accompanied by instructions for administration. 

1 5 The pack or dispenser may also be accompanied with a notice associated with the 
container in form prescribed by a governmental agency regulating the manufacture, 
use, or sale of pharmaceuticals, which notice is reflective of approval by the agency 
of the form of the polynucleotide for human or veterinary administration. Such 
notice, for example, may be the labeling approved by the U.S. Food and Drug 

20 Administration for prescription drugs, or the approved product insert. Compositions 
comprising a compound of the invention formulated in a compatible pharmaceutical 
carrier may also be prepared, placed in an appropriate container, and labeled for 
treatment of an indicated condition. Suitable conditions indicated on the label may 
include treatment of a tumor, inhibition of angiogenesis, treatment of fibrosis, 

25 diabetes, and the like. 

Functiona l Derivatives 

Also provided herein arc fimctionnl derivatives of n polypeptide or nucleic 
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terms are defined below. A functional derivative retains at least a portion of the 
function of the protein, for example reactivity with an antibody specific for the 
protein, enzymatic activity or binding activity mediated through noncatalytic 
domains, which pennits its utility in accordance with the present invention. It is 
5 well known in the art that due to the degeneracy of the genetic code numerous 
different nucleic acid sequences can code for the same amino acid sequence. 
Equally, it is also well known in the art that conservative changes in amino acid can 
be made to arrive at a protein or polypeptide that retains the functionality of the 
original. In both cases, all permutations are intended to be covered by this 
10 disclosure. 

Included within the scope of this invention are the functional equivalents of 
the herein-described isolated nucleic acid molecules. The degeneracy of the genetic 
code pennits substitution of certain codons by other codons that specify the same 
amino acid and hence would give rise to the same protein. The nucleic acid 

15 sequence can vary substantially since, with the exception of methionine and 

tryptophan, the known amino acids can be coded for by more than one codon. Thus, 
portions or all of the genes of the invention could be synthesized to give a nucleic 
acid sequence significantly different from one selected from the group consisting of 
those set forth in SEQ ID NO: 1, SEQ ID NO:2, SEQ ID N0:3, SEQ ID NO:4, SEQ 

20 ID N0:5, SEQ ID N0:6, SEQ ID N0:7, SEQ ID N0:8, SEQ ID NO:9, SEQ ID 
NO: 10, SEQ ID NO: 1 1, SEQ ID NO: 12, SEQ ID NO: 13, SEQ ID NO: 14, SEQ ID 
NO: 1 5, SEQ ID NO: 1 6, SEQ ID NO: 1 7, SEQ ID NO: 1 8, SEQ ID NO: 1 9, SEQ ID 
NO:20, SEQ ID NO:2U SEQ ID NO:22, SEQ ID NO:23, SEQ ID NO:24, SEQ ID 
NO:25, SEQ ID NO:26, SEQ ID NO:27, SEQ ID NO:28, SEQ ID NO:29, SEQ ID 

25 NO:30, SEQ ID N0:31, SEQ ID NO:32, SEQ ID NO:33, SEQ ID NO:34, and SEQ 
ID NO:35. The encoded amino acid sequence thereof would, however, be 
preserved. 

Tn nddition. the nnclcir acid sequence mav comprise n niieleotifle seqiiener 
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consisting of those set forth in SEQ ID NO:l, SEQ ED NO:2, SEQ ID >J0:3, SEQ 
ID N0:4, SEQ ID N0:5, SEQ ID NO:6, SEQ ID N0:7, SEQ ID N0:8, SEQ ID 
N0:9, SEQ ID NO:10, SEQ ID N0:11, SEQ ID NO:12, SEQ ID NO:13, SEQ ID 
NO: 14, SEQ ID NO: 15, SEQ ID NO: 16, SEQ ID NO: 17, SEQ ID NO: 18, SEQ ID 
5 NO: 19, SEQ ID NO:20, SEQ ID NO:21, SEQ ID NO:22, SEQ ID NO:23, SEQ ID 
NO:24, SEQ ID NO:25, SEQ ID NO:26, SEQ ID NO:27, SEQ ID NO:28, SEQ ID 
NO:29, SEQ LD NO:30, SEQ ID N0:3I, SEQ ID NO:32, SEQ ID NO:33, SEQ ID 
NO:34, and SEQ ID NO:35, or a derivative thereof. Any nucleotide or 
polynucleotide may be used in this regard, provided that its addition, deletion or 

10 substitution does not alter the amino acid sequence selected from the group 

consisting of those set forth in SEQ ID NO:36, SEQ ID NO:37, SEQ ID NO:38, 
SEQ ID NO:39, SEQ ID NO:40, SEQ ID NO:41, SEQ ID NO:42, SEQ ID NO:43, 
SEQ ID NO:44, SEQ ID NO:45, SEQ ID NO:46, SEQ ID NO:47, SEQ ID NO:48, 
SEQ ID NO:49, SEQ ID NO:50, SEQ ID NO:51, SEQ ID NO:52, SEQ ID NO:53, 

15 SEQ ED NO:54, SEQ ID NO:55, SEQ ID NO:56, SEQ ID NO:57, SEQ ID NO:58, 
SEQ ID NO:59, SEQ ID NO:60, SEQ ID NO:61, SEQ ID NO:62, SEQ ID NO:63, 
SEQ ID NO:64, SEQ ID NO:65, SEQ ID NO:66, SEQ ID NO:67, SEQ ID NO:68, 
SEQ ID NO: 69, and SEQ DO NO: 70 which is encoded by the nucleotide sequence. 
For example, the present invention is intended to include any nucleic acid sequence 

20 resulting from the addition of ATG as an initiation codon at the 5'~end of the 

inventive nucleic acid sequence or its derivative, or from the addition of TTA, TAG 
or TGA as a termination codon at the 3'-end of the inventive nucleotide sequence or 
its derivative. Moreover, the nucleic acid molecule of the present invention may, as 
necessary, have restriction cndonuclcase recognition sites added to its 5'-end and/or 

25 3'-end. 

Such functional alterations of a given nucleic acid sequence afford an 
opportunity to promote secretion and/or processing of heterologous proteins encoded 
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sequence of the protease genes of the invention and fragments thereof permitted by 
the genetic code are, therefore, included in this invention. 

Further, it is possible to delete codons or to substitute one or more codons 
with codons other than degenerate codons to produce a structurally modified 
5 polypeptide, but one which has substantially the same utiUty or activity as the 
polypeptide produced by the umnodified nucleic acid molecule. As recognized in 
the art, the two polypeptides are fimctionally equivalent, as are the two nucleic acid 
molecules that give rise to their production, even though the differences between the 
nucleic acid molecules are not related to the degeneracy of the genetic code. 

10 A "chemical derivative" of the complex contains additional chemical 

moieties not normally a part of the protein. Covalent modifications of the protein or 
peptides are included within the scope of this invention. Such modifications may be 
introduced into the molecule by reacting targeted amino acid residues of the peptide 
with an organic derivatizing agent that is capable of reacting with selected side 

1 5 chains or terminal residues, as described below. 

Cysteinyl residues most commonly are reacted with a-haloacctates (and 
corresponding amines), such as chloroacetic acid or chloroacetamide, to give 
carboxymethyl or carboxyamidomethyl derivatives. Cysteinyl rcsidiies also are 
derivatized by reaction with bromotrifluoroacetone, chloroacetyl phosphate, N- 

20 alkyhnalcimides, 3-nitro-2-pyridyl disulfide, methyl 2-pyridyl disulfide, p- 

chloromercuribenzoate, 2-chloromercuri-4-nitrophenol, or chloro-7-nitrobenzo-2- 
oxa-l,3-diazole. 

Histidyl residues are derivatized by reaction with dicthylprocarbonate at pH 
5.5-7.0 because this agent is relatively specific for the histidyl side chain. Para- 
25 bromophenacyl bromide also is useful; the reaction is preferably performed in 0. 1 M 
sodixmi cacodylate at pH 6.0. 

Lysinyl and amino terminal residues are reacted with succmic or other 
f-irhdxvlir acid anhvdriflr'^ ^(^nvnti/ntinn with ihc^c np-mfs; hns thr rffrrt of 

M ini.Lrv .[niiiiL' coniainiii!' irsiuucN liK iutu; iii miocsirrs siu n rrititu i 
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picolioimidatc; pyridoxal phosphate; pyridoxal; chloroborohydridc; 
trinitrobenzenesulfonic acid; O-methyhsourea; 2,4 pentanedione; and transaminase- 
catalyzed reaction with glyoxylate. 

Arginyl residues are modified by reaction with one or several conventional 
5 reagents, among them phenylglyoxal, 2,3-butaDedione, 1,2-cyclohexanedione, and 
ninhydrin. Derivatization of arginine residues requires that the reaction be 
performed in alkaline conditions because of the high pKa of the guanidine functional 
group. Furthermore, these reagents may react with the groups of lysine as well as 
the arginine a-amino group. 

1 0 Tyrosyl residues are well-known targets of modification for introduction of 

spectral labels by reaction with aromatic diazonium compounds or 
tetranitromethane. Most commonly, N-acetylimidizol and tetranitromethane are 
used to form O-acetyl tyrosyl species and 3-nitro derivatives, respectively. 

Carboxyl side groups (aspartyl or glutamyl) are selectively modified by 

1 5 reaction with carbodiimide (R'-N-C-N-R') such as l-cyclohexyl-3-(2- 

morpholinyl(4-ethyl) carbodiimide or 1 -ethyl-3-(4-azoma-4,4-dimethylpentyl) 
carbodiimide. Furthermore, aspartyl and glutamyl residues are converted to 
asparaginyl and glutaminyl residues by reaction with ammonium ions. 

Glutaminyl and asparaginyl residues are fi-equentiy dcamidated to the 

20 corresponding glutamyl and aspartyl residues. Alternatively, these residues arc 
deamidated under mildly acidic conditions. Either form of these residues falls 
within the scope of this invention. 

Derivatization with bifunctional agents is useful, for example, for cross- 
linking the component peptides of the protein to each other or to other proteins in a 

25 complex to a water-insoluble support matrix or to other macromolecular carriers. 
Commonly used cross-linking agents include, for example, l,l-bis(diazoacetyl)~2- 
phenylethane, glutaraldehydc, N-hydroxysuccinimidc esters, for example, esters 
with 4-a/i(losalicv1ir ncid, hnmohifiinctinnni imidoo'^trr'^. inrlndiri!^ di?;iicrinimidvi 
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azidophcnyl) dithiolpropioimidate yield photoactivatable intermediates that are 
capable of fonning crosslinks in the presence of light. Alternatively, reactive water- 
insoluble matrices such as cyanogen bromide-activated carbohydrates and the 
reactive substrates described in U.S. Patent Nos. 3,969,287; 3,691,016; 4,195,128; 
5 4,247,642; 4,229,537; and 4,330,440 are employed for protein immobilization. 
Other modifications include hydroxylation of prohne and lysine, 
phosphorylation of hydroxyl groups of seryl or threonyl residues, methylation of the 
a-amino groups of lysine, argininc, and histidine side chains (Creighton, T.E., 
Proteins: Structure and Molecular Properties. W.H. Freeman & Co., San Francisco, 

10 pp. 79-86 (1983)), acetylation of the N-terminal amine, and, in some instances, 
amidation of the C-terminal carboxyl groups. 

Such derivatized moieties may improve the stabihty, solubiUty, absorption, 
biological half hfe, and the like. The moieties may alternatively eliminate or 
attenuate any undesirable side effect of the protein complex and the like. Moieties 

15 capable of mediating such effects are disclosed, for example, in Remington's 
Pharmaceutical Sciences, 18th ed.. Mack Publishing Co., Easton, PA (1990). 

The term "fragment" is used to indicate a polypeptide derived from the 
amino acid sequence of the proteins, of the complexes having a length less than the 
full-length polypeptide from which it has been derived. Such a fragment may, for 

20 example, be produced by proteolytic cleavage of the full-length protein. Preferably, 
the fragment is obtained recombinantly by appropriately modifying the DNA 
sequence encoding the proteins to delete one or more amino acids at one or more 
sites of the C-tcrminus, N-terminus, and/or within the native sequence. Fragments 
of a protein are useful for screening for substances that act to modulate signal 

25 transduction, as described herein. It is understood that such fragments may retain 
one or more characterizing portions of the native complex. Examples of such 
retained characteristics include: catalytic activity; substrate specificity; interaction 
with other molconlc^ in the intnrt cell: ro<-'iilntnrv fiinetifnis'- nr hindint^ with nn 
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Another functional derivative intended to be within the scope of the present 
invention is a "variant" polypeptide which either lacks one or more amino acids or 
contains additional or substituted amino acids relative to the native polypeptide. The 
variant may be derived from a naturally occurring complex component by 
5 appropriately modifying the protein DNA coding sequence to add, remove, and/or to 
modify codons for one or more amino acids at one or more sites of the C-terminus, 
N-terminus, and/or within the native sequence. It is understood that such variants 
having added, substituted and/or additional amino acids retain one or more 
characterizing portions of the native protein, as described above. 

1 0 A functional derivative of a protein with deleted, inserted and/or substituted 

amino acid residues may be prepared using standard techniques well-known to those 
of ordinary skill in the art. For example, the modified components of the functional 
derivatives may be produced using site-directed mutagenesis techniques (as 
exemplified by Adelman et al, 1983, DNA 2:183) wherein nucleotides in the DNA 

15 coding the sequence are modified such that a modified coding sequence is modified, 
and thereafter expressing this recombinant DNA in a prokaryotic or eukaryotic host 
cell, using techniques such as those described above. Altematively, proteins with 
amino acid deletions, insertions and/or substitutions may be conveniently prepared 
by direct chemical synthesis, using methods well-known in the art. The functional 

20 derivatives of the proteins typically exhibit the same qualitative biological activity as 
the native proteins. 



TABLES AND DESCRIPTION THERQF 

This patent describes novel protease identified in databases of genomic 
25 sequence. The results are summarized in four tables, which are described below. 

Table 1 documents the name of each gene, the classification of each gene, 
the positions of the open reading frames within the sequence, and the length of tlic 
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^mjength", "ORP Start", "ORF End", "ORJ^' Length", and "AAJcngth". "Gene 
name" refers to name given the sequence encoding the protease enzyme. Each gene 
is represented by "SGPf * designation followed by an arbitrary number. The SGPr 
name usually represents multiple overlapping sequences built into a single 
5 contiguous sequence (a "contig"). The *TD#na" and 'TD#aa'* refer to the 

identification numbers given each nucleic acid and amino acid sequence in this 
patent application. "FL/Cat" refers to the length of the gene, with FL indicating fiill 
length, and "Cat' indicating that only the catalytic domain is presented. *Tartial" in 
this column mdicates that the sequence encodes a partial catalytic domain. 

1 0 "Superfamily" identifies whether the gene is a protease. "Group" and "Family" 
refer to the protease classification defined by sequence homology. *TSf A length" 
refers to the length in nucleotides of the corresponding nucleic acid sequence. "ORF 
start" refers to the beginning nucleotide of the open reading frame. "ORF end" 
refers to the last nucleotide of the open reading fi^e, including the stop codon. 

1 5 "ORF length" refers to the length in nucleotides of the open reading frame 

(including the stop codon). "AA length" refers to the length in amino acids of the 
peptide encoded in the corresponding nucleic acid sequence. 
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Table 2 lists the following features of the genes described in this patent 
appUcatioa: chromosomal localization, single nucleotide polymorphisms (SNPs), 
representation in dbEST, and repeat regions. From left to right the data presented is 
5 as follows: "Gene Name*', *TD#na", *TO#aa", 'TL/Cat", "Superfamily". "Group", 
*Tamily", "Chromosome", "SNPs", "dbEST_hits", & 'Repeats", The contents of 
the fct 7 columns (i.e.,. "Gene Name", "rD#na", "ID#aa", *TL/Cat", 
"Superfamily", "Group", "Famil/') arc as described above for Table 1. 
"Chromosome" refers to the cytogenetic localization of the gene. Information in the 

1 0 "SNPs" column describes the nucleic acid position and degenerate nature of 
candidate single nucleotide polymorphisms (SNPs; please see table of 
polymorphism below), lliese SNPs were identified by blastn of the DNA sequence 
against the database of single nucleotide polymorphisms maintained at NCBT 
nittp://www.ncbi.nhn.nili.gov/SNP/snpblastBvChr.htmn . "dbEST hits" lists 

1 5 accession numbers of entries in the public database of ESTs (dbEST, 

http://www.ncbi.nlm.nih.gov/dbEST/index.html) that contain at least 150 bp of 
100% identity to the corresponding gene. These ESTs were identified by blastn of 
dbEST. "Repeats" contains information about the location of short sequences, 
^proximately 20 bp in length, that are of low complexity and that are present in 

20 several distinct genes. 
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Table 3 lists the extent and the boundaries of the protease catalytic domains, and 
other protein domains. The column headings are: "Gene Name", 'TD#na", "ID#aa", 
"FIVCaf '*Profile_start", **ProfiIe_end", *T>rotease_start", *T>rotease_^end", 
5 '^Profile", and "Other Domains". The contents of the first 7 columns (i.e.,. "Gene 
Name", "ID#na", "ID#aa", *TL/Caf "Superfamily", "Group", 'Tamil/^ are as 
described above for Table 1. "Profile Start", "Profile End". 'l»rotease Start" and 
'^Protease End" refer to data obtained using a Hidden-Markov Model to define 
catalytic range boundaries. The boundaries of the catalytic domain within the 

10 overall protein are noted in the "Protease Start" and 'Trotease End" columns. 

"Profile" indicates whether the HMMR search was done with a complete ("Global") 
or Smith Waterman f Tx)cal") model, as described below. Starting firom a multiple 
sequence alignment of catalytic domains, two hidden Markov models were built. 
One of them allows for partial matches to the catalytic domain; this is a "local" 

1 5 HMM, similar to Smith -Waterman alignments in sequence matching. The other 
model allows matches only to the complete catalytic domain; this is a "global" 
HMM similar to Needleman-Wunsch alignments in sequence matching. The Smith 
Waterman local model is more specific, allowing for fi-agmentary matches to the 
catalytic domain whereas the global "complete" model is more sensitive, allowing 

20 for remote homologue identification. The "Other domains" column hsts the names 
and positions of domains within the protein sequence in addition to the protein 
protease domain. These domains were identified using PFAM 
f http ://p fam . w ust l . edu/hmmsearch .shtml) models, a large collection of multiple 
sequence alignments and hidden Markov models covering many common protein 

25 domains. Version 5.5 of Pfam (Sept 2000) contains ahgnments and models for 2478 
protein families (http://pfam.wustlcdu/faq.shtml). The PFAM alignments were 
downloaded from http://pfam.wustl.edu/hmmsearch.shtml and the HMMr searches 
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Table 4 describes the results of Smith Waterman similarity searches (Matrix: 
PamlOO; gap open/extension penalties 12/2) of the amino acid sequences against the 
NCBI database of non-redundant protein sequences 
5 (httpi/Avww .ncbi.nlm.mh.g o v/Entrez/protein.htmn . The column headings are: 
"Gene Name", "ID#na", "ID#aa", *TL/Cat", "Superfamily", "Group", 'T^amily*', 
"Pscore", "aa length", "aa ID match", "%ldentity", "%Similar", 
"ACC#_nraa_match", and 'T)escription". The contents of the first 7 columns (i.e.,. 
"Gene Name", "ID#na", "ID#aa", *TL/Cat", "Superfamil/^ "Group", 'Tamil/') are 

10 as described above for Table 1 . "Pscore" refers to the Smith Waterman probabiUty 
score. This number approximates the chance that the alignment occurred by chance. 
Thus, a very low number, such as 2.10E-64, indicates that there is a very significant 
match between the query and the database target, "aa length" refers to the length of 
the protein in amino acids, "aa ED match" indicates the number of amino acids that 

1 5 were identical in the alignment. *'% Identit/' Usts the percent of amino acids that 
were identical over the ahgned region. "% Similarity" Usts the percent of amino 
acids that were similar over the alignment. "ACC#nraa_match" lists the accession 
number of the most similar protein in the NCBI database of non-redundant proteins. 
'T)escription" contains the name of the most similar protein in the NCBI database of 

20 non-redundant proteins. 
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EXAMPLES 

The examples below are not limiting and are merely representative of various 
aspects and features of the present invention. The examples below demonstrate the 
isolation and characterization of the proteases of the invention. 

5 

EXAMPLE 1 : Identification of Genomic Fragments Encoding Proteases 

Novel proteases were identified fi"orri the Celern human genomic sequence 
databases, and fi-om the public Human Genome Sequencing project 

10 (http://www.ncbi.nlm.nih.gov/ ) using hidden Markov models (HMMR). The 

genomic database entries were translated in six open reading fi-amcs and searched 
against the model using a Timelogic Decypher box with a Field programmable array 
(FPGA) accelerated version of fI!V[MR2. 1 . The DNA sequences encoding the 
predicted protein sequences aligning to the HMMR profile were extracted from the 

1 5 original genomic database. Tho nucleic acid sequences were then clustered using 
the Pangea Clustering tool to eliminate repetitive entries. The putative protease 
sequences were then sequentially run through a series of queries and filters to 
identify novel protease sequences. Specifically, the HMMR identified sequences 
were searched using BLASTN and BLASTX against a nucleotide and amino acid 

20 repository containing known human proteases and all subsequent new protease 
sequences as they are identified. The output was parsed into a spreadsheet to 
facihtate elimination of known genes by manual inspection. Two models were used, 
a "complete" model and a ''partial" or Smith Waterman model. The partial model 
was used to identify sub-catalytic domains, whereas the complete model was used to 

25 identify complete catalytic domains. The selected hits were then queried using 

BLASTN against the public NRNA and EST databases to confirm they are indeed 
unique. 
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Iterative blastn searching of the cDNA databases Hsted in Table 5 was used to find 
cDNAs that extended the genomic sequences. "LifeGold*' databases are from Incyte 
Genomics, Inc (http://www.incyte.com/). NCBI databases are from the National 
Center for Biotechnology Information (http://www.ncbi.iilm.nih.gov/ ). All blastn 
5 searches were conducted using a blosum62 matrix, a penalty for a nucleotide 

mismatch of —3 and reward for a nucleotide match of 1 . The gapped blast algorithm 
is described in: Altschul, Stephen F., Thomas L. Madden, Alejandro A. Schaffer, 
Jinghui Zhang, Zheng Zhang, Webb Miller, and David J. Lipman (1997), "Gapped 
BLAST and PSI-BLAST: a new generation of protein database search programs", 

10 Nucleic Acids Res. 25:3389-3402). 

Extension of partial DNA sequences to encompass the fiill-length open-reading 
frame was also carried out by iterative searches of genomic databases. The first 
method made use of the Smith- Waterman algorithm to carry out protein-protein 
searches of the closest homologue or orthologue to the partial. The target databases 

15 consisted of Genscan [Chris Burgc and Sam Karhn "Prediction of Complete Gene 
Structures in Human Genomic DNA", JMB (1997) 268(l):78-94)] and open-reading 
frame (ORP) predictions of all human genomic sequence derived from the human 
genome project (HGP) as well as from Celera. The complete set of genomic 
databases searched is shown in Tabic 6 below. Genomic sequences encoding 

20 potential extensions were ftuther assessed by blastp analysis against the NCBI 

nonredundant to confirm the novelty of the hit. The extending genomic sequences 
were incorporated into the cDNA sequence after removal of potential introns using 
the Seqman program from DNAStar. ITic default parameters used for Smith- 
Waterman searches were as shown next. Matrix: PAMIOO; gap-opening penalty: 12; 

25 gap extension penalty: 2. Genscan predictions were made using the Genscan 

program as detailed in Chris Burge and Sam Karlin "Prediction of Complete Gene 
Stmctures in Human Genomic DNA", JMB (1997) 268(l):78-94). ORF predictions 
from pcnomic DNA were made usinp a standard 6-framc translation 

i.iii-^f. fK> u I .',L■i)umi^. iiaiaDasc,-, iiitouL:ii iiiL i lUiist^'an pi( >i'i am > I'lctiii. , 

I 1 / 
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exon splicing [Burge and Karlin, JMB (1997) 268(1 ):78-94)]. These predicted 
genes were then assessed to see if they represented "real" extensions of the partial 
genes based on homology to related proteases. 

Another method involved using the Genewise program 
5 (http://www.sanger.ac.uk/SoftwareAVise2/ ) to predict potential ORFs based on 
homology to the closest orthologue/homologue. Genewise requires two inputs, the 
homologous protein, and genomic DNA containing the gene of interest. The 
genomic DNA was identified by blastn searches of Celera and Human Genome 
Project databases. The orthologs were identified by blastp searches of the NCBI 
10 non-redundant protein database (NRAA). Genewise compares the protein sequence 
to a genomic DNA sequence, allowing for introns and firameshifting errors. 



Table 5. Databases used for cDNA-based sequence extensions 



Database 


Database Date 


LifeGold templates 


March 2001 


LifeGold compseqs 


March 2001 


LifeGold compseqs 


March 2001 


LifeGold compseqs 


March 2001 


LifeGold fl 


March 2001 


LifeGold flft 


March 2001 


NCBI human Ests 


March 2001 


NCBI murine Ests 


March 2001 


NCBI nonredundant 


March 2001 



! IN 
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L TABLE 6. DATABASES USED FOR GENOMIC-BASED SEQUENCE 
EXTENSIONS 



Database 

Celera v. 1-5 
Celera V. 6-10 



Celera v. 15 

Celera v. 16-17 

Celera Assembly 5 (release 

25h) 

HGP Phase 0 
HGP Phase 1 
HGP Phase 2 
HGP Phase 3 
HGP Chromosomal 
assemblies 



Number of 

entries 
5,306,158 
4,209,980 

7 OOO AOR 

243,044 
25.885 
479.986 

3.189 
20.447 
1,619 
9,224 
2759 



Database 
Date 

Jan 2000 

March 2000 
Ar>rii onnn 

April 2000 
April 2000 
March 2001 

Nov 1/00 
Jan 1/01 
Jan 1/01 
March 2001 
March 2001 



5 Results: 

The sources for the sequence information used to identify genes are listed 
below. For genes that were extended using Genewise, the accession numbers of the 
protein ortholog and the genomic DNA are given. (Genewise uses the ortholog to 
assemble the coding sequence of the target gene from the genomic sequence). The 
10 amino acid sequences for the orthologs were obtained from the NCBl non-redundant 
database of proteins .(http://www.ncbi.nkii.nih.gov/Entrc/yprotcin.html). The 
genomic DNA came from two sources: Celera and NCBI-NRNA, as indicated 
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(1997) 268(1 ):78-94)]. Abbreviations: HGP: Human Genome Project; NCBI, 
National Center for Biotechnology Information. 

SGPrl40, SEQ ID NOS:l, 36 
5 Genomic DNA source: Celera Assembly 5h contig 90000642234645 
Homologs used for Genewise: gi 5822085, gi ll 265696, gi_2 136604 

SGPrl97, SEQ ID NOS:2, 37 

Genomic DNA source: Celera Assembly 5h contig 90000640151915 
1 0 Homologs used for Genewise: gi l 273 1 929, gb_A AA60062. 1 , gi_999902 

SGPr005, SEQ ID NOS:3, 38 

Genomic DNA source: Celera Assembly 5h contig 90000642234645 
Homologs used for Genewise: gi_l 1265695, gi_l 273 1929, dbj_BABl 1754.1 

15 The genomic sequence containing the original HMM hit was blast against 

Cclera_Asm5h where it aligned with contig 90000642234645 (4157978 bp) in the 
anti-sense orientation. 200 kb of the contig was used for genewise/genscan/ sym4 
predictions. Genewise was run with himian pepsinogen C (gi| 1273 1929) as the 
model and the result extended the original HMM hit to 370 aa. The genewise 

20 prediction was then blastx agamst NCBI nonredundant to find that it shared 
strongest homology (64% identity over 372 aa) with pepsinogen C firom 
Rhinolophus ferrumequinumxx. The extended sequence also shares homology (74% 
over 324 aa) with the profiled Pfam Eukaryotic aspartyl protease. All overlapping 
Genscan predictions were blastx vs NCBI_nonrcdundant. Only one prediction (id 

25 83280) contained sequence with homology to pepsinogen C. The genewise 

prediction was then blastn vs all EST and cDNA databases. Several hits were found: 
1.) LGTemplatesMAR2001:AAA41 827.1 g206083 pepsinogen 0 
^ > T GcompscqsMARSnOl- 74772R7rB1 

■ . « ftiM AKJild 1 . ..'.N 
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5. ) LGflMAR2001n: g8546678_cdit_02 

6. ) LGflMAR2001n: 82501 6Hl_cdiLl 

7. ) LGflftAPR2001n: 7477287CB1 

The LGcompseqsMAR2001 EST 7477287CB1 contains an ORF of 1173 bp 
5 or 390 aa. When blastx against NCBI nonredimdant 7477287CB 1 shares 62% 

identity over 372 aa to pepsinogen C of Rhinolophus femimequinum. When aligned 
with the SGPrOOS genewise prediction, 7477287CB1 has 3 conflicts and 4 
inserts/deletions. 
Conflict #1 

1 0 The first conflict occurs at nucleotide 1 89 of 7477287CB 1 . In the 

7477287CB1 sequence nucleotide 189 is a **T" while in the SGPrOOS genewise 
prediction the corresponding nucleotide is a "C". The nucleotide conflict is silent 
and does not give rise to an amino acid change. 

At conflict #1 both the SGPr005 genewise sequence and the 7477287CB1 
1 5 sequence are supported by genomic data. 

SGPrOOS genewise sequence: Celera Asm5h contig 90000642234645 
7477287CB1: HGP_s contig gi|9213869_5 
Conflict #2 

The second conflict occurs at nucleotide 379 of 7477287CB 1 . In the 
20 7477287CB 1 sequence nucleotide 379 is a "G" while in the SGPr005 genewise 

prediction the corresponding nucleotide is a "A". The nucleotide conflict gives rise 
to an aa change of D (7477287CB1) to N (SGPr005). 

At conflict #2 both the SGPr005 genewise sequence and the 7477287CBI 
sequence are supported by genomic data. 
25 SGPr005 genewise sequence: Celera Asm5h contig 90000642234645 

7477287CB1 : HGP s contig gi|9213869_5 
Conflict #3 

The third conflict occurs at nucleotide 745 of 7477287rBl . In the 
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prediction the corresponding nucleotide is a "T". The nucleotide conflict gives rise 
to an aa acid conflict of E (7477287CB1) to STOP (SGPrOOS). 

At conflict #3 the only sequence supported by genomic data is the SGPrOOS 
genewise sequence which gives rise to the stop codon. 
5 SGPrOOS genewise sequence: Celera_Asm5h contig 90000642234645 and 

HGP_s contig gi|9213869_5 

Inserts #1 and #2 

The first two inserts occurs at nucleotide 214 of the SGPrOOS genewise 
predicted sequence and nucleotide 297 of 7477287CB1. 
10 7477287CB1: TTCCTAGTC 

_TCTTTGATACGGGTTCCTCCAATCTGTAGCCTGCCCTC 

SGPrOOSgw: 

TTCCTAGTCCTCTTTGATACGGGTTCCTCCAATCTGTAG^CTGCCCTC 

Because one insert occurs on the genewise prediction while the other occurs 
15 on the EST the two sequences arc only frameshifled for 3 1 nucleotides. When this 

stretch of sequence is blastx vs NCBI nonredundant, it is clear that the SGPrOOS 

genewise predicted sequence contains the correct reading frame in order to maintain 

homology to pepsinogen C. 

The genomic data from Celera AsmSh contig 90000642234645 supports the 
20 SGPrOOS genewise sequence while the HGP s contig gi|9213869_S supports the 

7477287CB1 sequence. 
Insert #3 

The third insert occurs at nucleotide 706 of 7477287CB1 . 
7477287CB1: 

25 ATCCTTGGAGGTGTGGACCCCAACCTTTATTCTGGTCAGATCATCTGGACC 
SGPrOOSgw: ATCCTTGGAGGTGTGGACCCCAAC 
TTTATTCTGGTCAGATCATCTGGACC 

Whrn tbi^ stretch nf s('(]iioncr i^^ trnnsUited ;in(1 bl;istp Vs nrbi rodun(lant it k 
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HGP_s genomic hits (Celera_Asm5h contig 90000642234645 and HGP s contig 
gi|9213869_5) support the SGPr005 genewise predicted sequence. 
Insert #4 

The fourth insert occurs at nucleotide 873 of 7477287CB 1 . 
5 7477287CB1: 

GAGACCTTCCTGCTGGCAGTTCCTCAGCAGTACATGGCCTCCTTCCTGCA 
G 

SGPrOOSgw: GAGACCTTCCTGCTGGCAGTTCCTCAGCAGTACAT^ 
GCCTCCTTCCTGCAG 
10 When this stretch of sequence is translated and blastp vs ncbi redundant, it is 

clear that the 7477287CB 1 sequence contains the necessary reading frame to 
maintain homology with pepsinogen C. However, both the Celera_Asm5h and 
HGP s genomic hits (Celera_Asm5h contig 90000642234645 and HGP_s contig 
gi|9213869 5) support the SGPr005 genewise predicted sequence. 

15 

SGPr078, SEQ ID NOS:4, 39 

Genomic DNA source: Public genomic contig: gi|l 1560222, sub fragment 1 1 
Homologs used for Genewise: gi 5822085 

20 SGPr084, SEQ ID NOS:5, 40 

Genomic DNA source: Celera Assembly 5h contig 90000636191372 
Homologs used for Genewise: gb_ A AD 3 1927.1, sp_043323, ref_NP_03 1883.1 

SGPr009, SEQ ID NOS:6, 41 
25 Genomic DNA source: Celera Assembly 5h contig 90000642045264 

flomologs used for Genewise: gi 12736472, gb AAC99852. 1 , gb_AAC99854. 1 

The original IIMM hit was blast against Celera Asm5h where it ahgned with 
(VMitir ()OOr>064204S?64 (S,^?Q,407hp) in the smso orientation Nticlcotifics 14,6S0 

.: iR-v*. isu vv.is ! iin WWW Miiiiian t as[iaM- -+ t l:i i . . ^(t-i - J. i i ,i - iiu- nuKiLi .uiu in, 
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prediction extended SGPr009 through the 3' most 274aa (through the stop codon). 
The SGPrt)09 gcncwise prediction shares homology (62% identity over 274 aa) with 
human caspase 4 (gi|4502577). The gencAvise prediction also overlaps SGPrl 11, 
merging these two fragments into one gene (SGPrO09=SGPrl 1 1). However, the 
5 genewise prediction does have one internal stop and one frame shift. The internal 
stop codon and the frame shift were corrected for through analysis with other 
genomic contigs and ESTs. One EST of importance was LGcompseqsMAR2001 
747825 ICBl which overlaps with the SGPr009 genewise prediction and extends the 
prediction in the 5' direction through the start codon. To correct for sequencing 
10 errors in the extended 747825 ICB 1 sequence, the EST was blastn vs. genomic 
databases and the following changes were made: nucleotide 391 and 393 were 
changed from A to G based on HGP s and Cetera contigs, and nucleotide 1041 was 
changed from A to T based on HGP s and Cetera contigs. 

15 SGPr286, SEQ ID NOS:7, 42 

Genomic DNA source: Cclera Assembly 5h contig 90000628729589 
Homologs used for Genewise: ref_NP_036246. 1 , gi_6753280 

The genomic sequence containing the original HMM hit was blast against 
Celera_Asni5h where it aligned with contig 90000628729589 (1,488,284 bp) in the 

20 anti-sense orientation. 200 kb of the contig was used for genewise/genscan/sym4 
predictions. Genewise was run with human caspase 14 (gi|69 12286) as the model 
and the result extended the original HMM hit to 233 aa. The genewise result shares 
good homology to caspase 14 (44% identity over 236aa) from amino acid 1 1 
through the stop codon. The gcncwise result was then blastn vs. all EST and cDNA 

25 databases where it hit several ESTs: LGtemplatesMAR2001 : 

292606.4, LGflftAPR2001n: 7648238CB1, LGcompseqsMAR2001 : 
7648638J1, 7013516H1, NCBT Nonredundant NA: gi|3982609, mega cdna: 
-'n^trr^Stn^S inrvtc flii'^tpr'^ HTS 4 incvtp The ovcrlnppinr FST dat'i wns 



wo (M/837S2 



PCT/1)S01/I443I 



SGPrO08, SEQ ID NOS:8, 43 

Genomic DNA source: Cclcra Assembly 5h contig 301714258 

Homologs used for Gencwise: emb_CAA86994. 1 , gb_AAF57563.1, gb_AAF57564.1 

5 SGPrl98, SEQ ID N0S:9, 44 

Genomic DNA source: Celera Assembly 5h contigs: 9802310, 90000642810957 
Homologs used for Genewisc: gb_AAF99682.1, gb_AAG22771.1, gi_12722673 

SGPr210, SEQ ID NOS: 10, 45 
1 0 Genomic DNA source: Celera Assembly 5h contig 92000004252572 

Homologs used for Genewise: emb CAC 10067.1, erab_CAC 10068:1, ref_NP_06 8694.1 

SGPr290, SEQ ID NOS: 1 1 , 46 

Genomic DNA source: Celera Assembly 5h contig 301714258 
15 Homologs used for Genewise: gb_AAD34600. 1 , gb_AAD5 1699.1, gb AAD56236.1 

SGPrl 16, SEQ ID NOS: 12, 47 

Genomic DNA source: Celera Assembly 5h contig 90000627067487 
Homologs used for Genewise: sp_P00789, gi_12732105, ref NP 008989.1 

20 

SGPr003, SEQ ID NOS: 13, 48 
Genomic DNA source: 90000640081635 

Homologs used for Genewise: gb_AAH05681 .1, rcf NP 035926.1, 
gb_AAG 17967.1 

25 Notes: Recently published as reflNP 075574.1| calpain 10, isoform d; calcium- 
activated neutral protease 

SnPrni6. SFO ID NOS: 14, 49 

12> 
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Notes: Genomic region may be misassembled, predicted protein may have gaps in 
the middle. Used incyte template 0949 16 J to extend genewise prediction 

SGPr352, SEQ JD NOS:15, 50 
5 Genomic DNA source: Cetera Assembly 5h contig 90000628457498 

Homologs used for Genewise: refJNP_055087.1, gb_AAG35563.1, gb_AF163762.1 

SGPrOSO, SEQ ID N0S:16, 51 

Genomic DNA source: Celera Assembly 5h contig 90000626814267 
10 Homologs used for Genewise: ref_NP_055087.1, gb_AAG35563.1 

Used Incyte sequences to aid gene finding and show tissue expression: 333039.1 , 
333039.4, 1011933.1, 333039.3, 333039.2, 3533147CB1. Clones were expressed in 
urinary tract (9), respiratory system (3), female genitalia (2), nervous system (2) and 
connective, exocrine, digestive and musculoskeletal systems (one each) 

15 

SGPr282, SEQ ID NOS:17, 52 

Genomic DNA source: Celera Assembly 5h contig 90000641 1 15460 
Homologs used for Genewise: gb AAC09475.1, pir |I65253 

20 SGPr046, SEQ ID NOS:18, 53 

Genomic DNA source: Celera Assembly 5h contig 92000004436076 
Homologs used for Genewise: ref_NP^055087. 1, gb_AAG35563.1 
Also used Incyte sequences 207915.2 , 207915.5, 207915.1 1 , 207915.4, 
7478405CB1, 9123702. Resolved differences between genomic and EST sequence 

25 by blasting against Celera raw reads, public and Incyte ESTs and HGP genomic 
contigs. 
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Homologs used for Genewise: gb^AAG35563.1, ref NM_022 122.1, 
ref_NP_U2217.1 

Incyte sequences 452273.1, 013006.4, 013006.3, 322264.1 and public ESTs 
gi|7115818, gi|6837795 were used to extend and verify the genewise prediction. 

SGPr068, SEQ ID NOS:20, 55 

Genomic DNA source: Celera Assembly 5h contig 90000624770881 
Homologs used for Genewise: sp_O15072, gi j 14171 1 1, gi_12731510 
Incyte sequence 7477386CB1, 1719204CB1 also used. Sequence from 3062-3172 
in the mRNA is missing in incyte sequence 74773 86CB1, leading to the replacement 
of the peptide "GNHQNSTVRADVWELGTPEGQWWQSEPLHPINKISSr' with 
"A" in the predicted protein. In 74773 86CB1 there are two 3nt inserts at splice sites, 
and a 5 nt insert followed shortly by a 1 nt insert, none of which are found in any 
genomic sequences, and so may be the result of atypical splicing. This alternative 
form would insert a V at position 291 of the protein, a Q at 318, a G at 386, and 
changes a LWS at 584-586 to a PAYGG. Incyte template 196583.5 uses an 
alternative sphce acceptor site in one intron, inserting the sequence 
"CTCCCCATCTCCCCTCAG" at position 2420 of the mRNA and inserting the 
sequence PISPQA into the protein. 

SGPr096, SEQ ID NOS:21, 56 

Genomic DNA source: Celera Assembly 5h contig 90000637859600 

Homologs used for Genewise: dbj_BAA92550.1, ref NP 064634.1 

Partial fragments published in 2000 as NP_064634.1 and as KTAA1312. 121 ESTs 

from Incyte template 1501550.6, show broad expression, highest in female genitalia 

and nervous system. 

sr;pri 10 spo in Nos-^^ ^7 
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Public sequence gi|13376516|ref]NM 025003.1 encodes an alternative splice form 
which is missing 3586-3693 of the RNA sequence 

SGPrl43, SEQ ID NOS:23. 58 
5 Genomic DNA source: Celera Assembly 5h contig 90000641 832427 
Homologs used for Gcncwise: emJCAC 165 09.2, gb_AAB51194.1, 
gb_AAK07852.1 

SGPrl64, yiig ID NOS:24, 59 
10 Genomic DNA source: Celera Assembly 5h contig 90000642493829 

Homologs used for Gcnewise; sp_P97857, ref NP_077376.1, dbj_BAAl 1088.1 
3 ESTs cover this gene. 2 are from brain tumors, 1 from testis. One EST has 1 AA 
deletion. Start is probably at first Met in the AA sequence 

15 SGPr281, SEQ ID NOS:25, 60 

Genomic DNA source: Celera Assembly 5h contig 92000004763172 
Homologs used for Genewise: emb_AL523 577.1 

SGPr075, SEQ ID NOS:26, 61 

20 Genomic DNA source: Assembly of Celera Assembly 5g contigs 

165000100324361, 165000102322372, 165000101460952, 165000102528372, 
165000102358388, 165000100557102, 165000102544200, 165000102496419, 
165000101581219 , 165000100483148, 165000100004880, 165000102322372, 
165000100324361 

25 Homologs used for Genewise: emb CAC 18729.1 

The nnn in NA sequence and X in peptide sequence represents a probable missing 
exon; the gene may also be incomplete at either end. Based on searches of all human 
DNA datahasas, this gene is likely to be a fragment of the ortholoc: of the rat ncno 

i 2a 
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SGPr292, SEQ ID NOS:27, 62 

Genomic DNA source: Celera Assembly 5h contig 90000641768196 
Homologs used for Genewise: gb_AAH0263 1.1, ref_NP_077278. 1 , 
gb_AAC21447.1 

5 The following polymorphisms are seen: C->T at 572, T->A at 591 , T->A at 593, C~ 
>T at 981, deletion of A at 1720. The first is seen in some ESTs and public genomic 
sources and changes an A to a V in the protein; the second and third arc seen in 
ESTs and a single public genomic sequence, and change a V to an E in the protein. 
The third is seen only in ESTs and is a synonymous substitution. The fourth is seen 
10 in ESTs and public genomic data and is in the 3' UTR of the gene. In addition, a 3nt 
deletion at 701-703 is seen in Incyte template 1510368.1, resulting in deletion of the 
D at position 558 of the peptide. 

SGPr069, SEQ ID NOS:28, 63 
1 5 Genomic DNA source; Celera Assembly 5h contig 90000624872437 
Homologs used for Genewise: gb AAG 18446.1, gb AAG 18448.1, 
gb_AAF69247.1 

SGPr212, SEQ ID NOS:29, 64 
20 Genomic DNA source: Celera Assembly 5h contig 90000640657088 

Homologs used for Genewise: dbj_BAB25647.1, pir A75464, sp P91885 

SCTPr049, SEQ ID NOS:30, 65 
25 Genomic DNA source: Celera Assembly 5h contig 90000641 091 876 

Homologs used for Genewise; dbj BAB29490.1, emb AL543 134.1, sp P15145, 
gb AAC32807.1 

An altcmativelv spliced form is predicted hv public EST ^i!3805102 in which an 

i -.CI U.U [)osiiiuii ■.■ ■ iiu [iit\ \. \ , :i;s ti.t.-^ .Li, m naiiiL' ^U)p v >k1uii ,iI i, ^iUi 
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and so predicts a truncated protein, which has the first 918 AA of the predicted 
protein, followed by "SLLFTFLTTATL*". Also used Incyte sequences 231695.1, 
231695.7,231695.2 to aid the prediction 

5 SGPr026, SEQ ID NO:31, SEQ ID NO:66 

Genomic DNA source: Celera Assembly 5h contig 1 13000081526387 and public 
genomic contig gi| 12227482 

Homologs used for Genewise: gi_12654473, gi_10933784, gi 10800858 (all parital 
seqs of this gene), gi_1754515 (rat ortholog) 
1 0 gi|9368836 encodes an alternative spUce form, missing one exon, and with another 
exon extended. It predicts a truncated protein product, with AA 1-230 of the main 
form, followed by EPGVG*. 

SGPr203, SEQ ID NO:32, SEQ ID NO:67 
1 5 Genomic DNA source: Celera Assembly 5h contig 9000064008 1 635 
Homologs used for Genewise: ref NM 016552,1, emb CAC 14047.1, 
gb„AAG22080.1 

A splice variant is created by use of an alternative sphce acceptor that eliminates 
fi-om 1526-1558 in ESTs such as Incyte cDNA 1868183CA2, resulting in the 

20 removal of the peptide LEFERWLNATG from the protein. An intron within the final 
exon is seen in Incyte template 1398043.12, which eliminates sequence from 2027- 
2079 in the mRNA, a region within the 3* UTR. There may also be another form 
with a longer intron in the last exon, eliminating the sequence from 2050-2584, 
which would cause a shift in reading frame, and open the reading frame until the end 

25 of the mRNA. 

SGPrl57, SEQ ID NO:33, SEQ ID NO:68 
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SGPrl 54, SEQ ID NO:34 SEQ ID NO:69 

Genomic DNA source: Public genomic contigs: gi_9798229, gi_9798027 
Homologs used for Genewise: gb_AAK2272l.l, pir__T38349 

5 SGPr088, SEQ ID NO:35, SEQ ID NO:70 

Genomic DNA source: Celera Assembly 5h contig 90000625988051 
Homologs used for Genewise: dbj BAB22991.1, ref_NP__060705.1, gi_7023108 
Notes: Alternative splice forms are predicted by Incyte EST template 997089.29, 
public sequence gi l 0440455, and Sugen-built clusters of public ESTs: 
10 cluster2209_-l l^ncbi, cluster2209_^-l5_ncbi and cluster2209_-14_ncbi. All result 
in truncated proteins witb short unique C-termini. 

DESCRIPTION OF NOVEL PROTEASE POLYNUCLEOTIDES 

SGPrl40, SEQ ID N0:1, SEQ ID NO:36 is 1 140 nucleotides long. The open 
15 reading frame starts at position 1 and ends at position 1 140, giving an ORF length of 
11 40 nucleotides. The predicted protein is 379 amino acids long. This sequence 
codes for a full length protein. It is classified as (superfamily/group/family): 
Protease, Aspartyl, PepsinAl. This gene maps to chromosomal position Ipl3-p33. 
This nucleotide sequence contains the following single nucleotide polymorphisms 
20 (sequence preceding SNP is given, followed by identity of SNP, the accession 
number of SNP, and the allele position of SNP in the reference 
sequence) :ctggtggggcctggy, ss2008313_allelePos=201 ; ctctgtctactgcaacagk, 
ss703383_allelePos-201 . SNP ss20083 1 3 occurs at nucleotide 846 (aa 282) of the 
ORF (C or T = Gly or Gly) (silent). SNP ss703383 occurs at nucleotide 321 (aa 
25 107) of the ORF (G or T Arg or Ser). fhis sequence is represented in the database 
of public ESTs (dbEST) by the following ESTs:A969042, AA41 1567. The nucleic 
acid contains short repetitive sequence (the position and sequence of the repeat): 295 
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SGPrl97, SEQ ID N0:2, SEQ ID NO:37 is 1500 nucleotides long. The open 
reading frame starts at position 1 and ends at position 1500, giving an ORF length of 
1500 nucleotides. The predicted protein is 499 amino acids long. This sequence 
codes for a full length protein. It is classified as (superfamily/group/family): 
5 Protease, Aspartyl, PepsinAl . This gene maps to chromosomal position 6p2 1 . 1 .This 
sequence is represented in the database of public ESTs (dbEST) by the following 
ESTs:BF727344, BG394217, AW297327. 

SGPrOOS, SEQ ID N0:3, SEQ ID NO:38 is 1 173 nucleotides long. The open 
reading frame starts at position 1 and ends at position 1 173, giving an ORF length of 
1 173 nucleotides. The predicted protein is 390 amino acids long. This sequence 
codes for a frill length protein. It is classified as (superfamily/group/family): 
Protease, Aspartyl, PepsinAl. This gene maps to chromosomal position lp33.This 
sequence is represented in the database of pubhc ESTs (dbEST) by the following 
ESTs: none. 

SGPr078, SEQ ID N0:4, SEQ ID NO:39 is 1239 nucleotides long. The open 
reading frame starts at position 1 and ends at position 1239, giving an ORF length of 
1239 nucleotides. The predicted protein is 412 amino acids long. This sequence 
20 codes for a frill length protein. It is classified as (superfamily/group/family): 

Protease, Aspartyl, PepsinAl. This gene maps to chromosomal position 1 Ipl 5. 
lliis nucleotide sequence contains the following single nucleotide polymorphisms 
(sequence preceding SNP is given, followed by identity of SNP, the accession 
number of SNP, and the allele position of SNP in the reference 
25 sequence):aagtactcccaggy, ss20182_allelePos=101 . SNP ss20 182 occurs at 
nucleotide 173 (aa 58) of the ORF (C or T = Ala or Val).. This sequence is 
represented in the database of public ESTs (dbEST) by the following 
T'STs nn^r>n4ni pfoosrq4 BF7omo 
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SGPr084, SEQ ID NO:5, SEQ ID NO:40 is 1 191 nucleotides long. The open 
reading frame starts at position 1 and ends at position 1191, giving an ORF length of 
1191 nucleotides. The predicted protein is 396 amino acids long. This sequence 
codes for a full length protein. It is classified as (superfamily/group/family): 
5 Protease, Cysteine, HH. This gene maps to chromosomal position 12ql 1 . 

SGPr009, SEQ ID N0:6, SEQ ID N0:41 is 1 137 nucleotides long. The open 
reading frame starts at position 1 and ends at position 1 137, giving an ORF length of 
1 137 nucleotides. The predicted protein is 378 amino acids long. This sequence 
codes for a full length protein. It is classified as (superfamily/group/family): 
Protease, Cysteine, ICEplO. This gene maps to chromosomal position 1 lq22 This 
nucleotide sequence contaius the following single nucleotide polymorphisms 
(sequence preceding SNP is given, followed by identity of SNP, the accession 
number of SKP, and the allele position of SNP in the reference 
sequence) : tgatggaaaataatgtr, ss7 263 80 allelePos=2 0 1 ; gagacagctcaaay , 
ss866796_allelePos=187. ss726380 occurs at nucleotide 102 (aa 34) of the ORF (G 
or A = Val or Val) (silent). SNP ss866796 occurs at nucleotide 200 (aa 67) of the 
ORF (C or T = Tyr or lie).. The nucleic acid contains short repetitive sequence (the 
position and sequence of the repeat): 900 cttcattgctttcaaatcttcc 921 ; 77 
ttgatgatttgatggaaaat 96. 

SGPr286, SEQ ID N0:7, SEQ ID NO:42 is 705 nucleotides long, llie open reading 
frame starts at position 1 and ends at position 705, giving an ORF length of 705 
nucleotides. The predicted protein is 234 amino acids long. This sequence codes 
25 for a full length protein. It is classified as (superfamily/group/family): Protease, 
Cysteine, ICEp20. lliis gene maps to chromosomal position na. This nucleotide 
sequence contains the following single nucleotide polymorphisms (sequence 
prccedine SNP is (^iven. followed hv identitv of SNP, the accession number of SNP, 

■ T I :^4A .11 lL:lL't 'OS ■ , ■ i "' : '^^ ^ i ocLll [ s <i M I lie I fUl KlU -+ A ' ' ( .UL , i i M ' M L 1 1 . 
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ORF (C or T = Gly or Gly) silent.. The nucleic acid contains short repetitive 
sequence (the position and sequence of the repeat): 574 ctggagctgctgactgagg 592; 
388 gtggggcccacagctctcc 406. 

5 SGPrOOS, SEQ ID N0:8, SEQ ID NO:43 is 201 0 nucleotides long. The open 

reading frame starts at position 1 and ends at position 2010, giving an ORF length of 
2010 nucleotides. The predicted protein is 669 amino acids long. This sequence 
codes for a full length protein. It is classified as (superfamily/group/family): 
Protease, Cysteine, PepC2. This gene maps to chromosomal position 2p23 This 

1 0 nucleotide sequence contains the following single nucleotide polymorphisms 
(sequence preceding SNP is given, followed by identity of SNP, the accession 
number of SNP, and the allele position of SNP in the reference 
sequence) :rccgaatggagagggcg, ss678494_allelePos=201 . SNP ss678494 occurs at 
nucleotide 838 (aa 280) of the ORF (G or A = Ala or Thr).. This sequence is 

1 5 represented m the database of public ESTs (dbEST) by the following 
ESTs:BE075751. 

SGPrl98, SEQ ID N0:9, SEQ ID NO:44 is 21 12 nucleotides long. The open 
reading frame starts at position 1 and ends at position 2112, giving an ORF length of 
20 2112 nucleotides. The predicted protein is 703 amino acids long. This sequence 
codes for a full length protein. It is classified as (superfamily/group/family): 
Protease, Cysteine, PepC2. This gene maps to chromosomal position lq42.1 l.lTiis 
sequence is represented in the database of public ESTs (dbEST) by the following 
ESTs:BE047777, AW339160. 

25 

SGPr210, SEQ ID NO: 10, SEQ ID NO:45 is 2127 nucleotides long. The open 
reading frame starts at position 1 and ends at posifion 21 27, giving an ORl* length of 

nnrlrntirir<^ llw prcrlirtrd prntcin nrnino nrids Inn?^ I'his qcfuienrr 
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nucleotide sequence contains the following single nucleotide polymorphisms 
(sequence preceding SNP is given, followed by identity of SNP, the accession 
number of SNP, and the allele position of SNP in the reference 
sequence):ggttccttgcagcy, ssl376193_allelePos^73 . SNP ssl376193 occurs at 
5 nucleotide 330 (aa 110) of the ORF (C or T = Ala or Ala) silent.. This sequence is 
represented in the database of public ESTs (dbEST) by the following 
ESTs:BE872274. The nucleic acid contains short repetitive sequence (the position 
and sequence of the repeat): 1 1 80 gaggaggatgacgaggatgagg 1 201 . 

10 SGPr290, SEQ ID NO:ll, SEQ ID NO:46 is 2136 nucleotides long. The open 

reading frame starts at position 1 and ends at position 2136, giving an ORF length of 
2136 nucleotides. The predicted protein is 71 1 amino acids long. This sequence 
codes for a full length protein. It is classified as (superfamily/group/faraily): 
Protease, Cysteine, PcpC2. This gene maps to chromosomal position 2p23. The 

1 5 nucleic acid contains short repetitive sequence (the position and sequence of the 
repeat): 1835 agcagctgcacgctgccatg 1854. 

SGPrl 16, SEQ ID NO:12, SEQ ID NO:47 is 2109 nucleotides long. The open 
reading frame starts at position 1 and ends at position 2109, giving an ORF length of 
20 2109 nucleotides. The predicted protein is 702 amino acids long. This sequence 
codes for a full length protein. It is classified as (superfamily/group/family): 
Protease, Cysteine, PcpC2. This gene maps to chromosomal position 6pl2. The 
nucleic acid contains short repetitive sequence (the position and sequence of the 
repeat): 1003 ctggagatctgcaacctcac 1022. 

25 

SGPr003, SEQ ID NO: 13, SEQ ID NO:48 is 1542 nucleotides long. The open 
reading frame starts at position 1 and ends at position 1542, giving an ORF length of 

1 '^ A^ niif-lrnliflr'-' nrrdirtrd protrin nminfi rin'Hs lonr Tfii'^ sequence 
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sequence is represented in the database of public ESTs (dbESl') by the following 
ESTs:AL526645, BG475966, AL529373. llie nucleic acid contains short repetitive 
sequence (the position and sequence of the repeat): 1520 gctgctgcaggagccgctgctg 
1541. 

5 

SGPr016, SEQ ID NO: 14, SEQ ID NO:49 is 846 nucleotides long. The open 
reading frame starts at position 1 and ends at position 846, giving an ORF length of 
846 nucleotides. The predicted protein is 281 amino acids long. This sequence 
codes for a partial protein.It is classified as (superfamily/group/family): Protease, 
10 Metalloprotease, ADAM. This sequence is represented in the database of public 
ESTs (dbEST) by the following ESTs:AW589885, AI024863. The nucleic acid 
contains short repetitive sequence (the position and sequence of the repeat): 710 
ttaaatatatttcttctcataa 731 . 

15 SGPr352, SEQ ID NO:15, SEQ ID NO:50 is 3312 nucleotides long. The open 

reading frame starts at position 1 and ends at position 3312, giving an ORE length of 
3312 nucleotides. The predicted protein is 1 103 amino acids long. This sequence 
codes for a full length protein. It is classified as (superfamily/group/family): 
Protease, Metalloprotease, ADAM. This gene maps to chromosomal position 

20 19pl3.3.This sequence is represented in the database of public ESTs (dbEST) by the 
following ESTs:AW027573, All 3 1032, All 93804. The nucleic acid contains short 
repetitive sequence (the position and sequence of the repeat): 1335 
agactcgggcctggggctct 1354. 

25 SGPrO50, SEQ ID NO: 16, SEQ ID NO:51 is 3675 nucleotides long. The open 

reading frame starts at position 1 and ends at position 3675, giving an ORF length of 
3675 nucleotides. The predicted protein is 1224 amino acids long. This sequence 

roflr*^ for a fiill lonpth nrofoin Tt is rlns^iflrH ns r«^nprrfamilv/('rniip/fami1vV 
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polymorphisms (sequence preceding SNP is given, followed by identity of SNP, the 
accession number of SNP, and the allele position of SNP in the reference 
sequence) :tcggctgaaaggcy, ssl483925_allelePos^216 . SNP ssl 483925 occurs at 
nucleotide 3 1 0 (aa 104) of the ORF (C or T = Pro or Ser). This sequence is 
5 represented in the database of public ESTs (dbEST) by the following 

ESTs:BF933693. The nucleic acid contains short repetitive sequence (the position 
and sequence of the repeat): 2067 tttcttcttttctttgtcaa 2086; 2061 atttgatttcttcttttctt 
2080. 

SGPr282, SEQ ID NO:17, SEQ ID NO:52 is 2196 nucleotides long. The open 
reading frame starts at position 1 and ends at position 2196, giving an ORF length of 
2196 nucleotides. The predicted protein is 731 amino acids long. This sequence 
codes for a full length protein. It is classified as (superfamily/group/family): 
Protease, Metalloprotease, ADAM. This gene maps to chromosomal position 
16pl2.3. This nucleotide sequence contains the following single nucleotide 
polymorphisms (sequence preceding SNP is given, followed by identity of SNP, the 
accession number of SNP, and the allele position of SNP in the reference 
sequence ):ggcaatataaaaggcy, ss679422 allelePos^201 ; acttcactgggctay, 
ss647742_allelePos=201; ggccgagcccaacgcaay, ssl226992_allelePos=101 . SNP 
ss679422 occurs at nucleotide 625 (aa 209) of the ORF (C or T - His or Tyr). SNP 
SS647742 occurs at nucleotide 1893 (aa 631) of the ORF (C or T = Tyr or Tyr) 
silent. SNP ssl 226992 occurs at nucleotide 500 (aa 166) of the ORF (C or T = Thr 
or Met).. 

25 SGPr046, SEQ ID NO: 1 8, SEQ ID NO:53 is 2805 nucleotides long. The open 

reading frame starts at position 1 and ends at position 2805, giving an ORF length of 
2805 nucleotides. The predicted protein is 934 amino acids long. This sequence 

'■M((f'^ fdf n Icnrtb prntrin Tt i^; rln^^ificd as T'^iipf'rfamilv/rronp/familvV 
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16q23The nucleic acid contains short repetitive sequence (the position and sequence 
of the repeat); 2353 gtgaggaagagggagatgaagt 2374. 

SGPrO60, SEQ ID N0:19, SEQ ID NO:54 is 4287 nucleotides long. The open 
5 reading frame starts at position 1 and ends at position 4287, giving an ORF length of 
4287 nucleotides. The predicted protein is 1428 amino acids long. This sequence 
codes for a full length protein. It is classified as (superfamily/group/family): 
Protease, Metalloprotease, ADAM. This gene maps to chromosomal position 
15q26.This sequence is represented in the database of public ESTs (dbEST) by the 
10 following ESTs:AW575922, AW341 169. 

SGPr068, SEQ ID NO:20, SEQ ID NO:55 is 3561 nucleotides long. The open 
reading frame starts at position 1 and ends at position 3561, giving an ORF length of 
3561 nucleotides. The predicted protein is 1 1 86 amino acids long. This sequence 
15 codes for a full length protein. It is classified as (superfamily/group/family): 
Protease, Metalloprotease, ADAM. This gene maps to chromosomal position 
10q22.This sequence is represented in the database of public ESTs (dbEST) by the 
following ESTs:AJ403 134, . 

20 SGPi096, SEQ ID NO:21, SEQ ID NO:56 is 5808 nucleotides long. The open 

reading frame starts at position 1 and ends at position 5808, giving an ORF length of 
5808 nucleotides. The predicted protein is 1935 amino acids long. This sequence 
codes for a full length protein. It is classified as (superfamily/group/family): 
Protease, Metalloprotease, ADAM. This gene maps to chromosomal position 

25 3p 1 4.This sequence is represented in the database of public ESTs (dbEST) by the 
following ESTs:BE 164543, AW995949, BF842288. 
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codes for a full length protein. It is classified as (superfamily/group/family): 
Protease, Metalloprotease, ADAM. This gene maps to chromosomal position 
12ql l-ql2.This sequence is represented in the database of public ESTs (dbEST) by 
the following ESTs:AU132053, . The nucleic acid contains short repetitive 
5 sequence (the position and sequence of the repeat): 1257 taaagaaatgaaagttacaaa 
1277. 

SGPrl43, SEQ ID NO:23, SEQ ID NO:58 is 2649 nucleotides long. The open 
reading fi-ame starts at position 1 and ends at position 2649, giving an ORF length of 

10 2649 nucleotides. The predicted protein is 882 amino acids long. This sequence 
codes for a full length protein. It is classified as (superfamily/group/family): 
Protease, Metalloprotease, ADAM. This gene maps to chromosomal position 
20pl3. This nucleotide sequence contains the following single nucleotide 
polymorphisms (sequence preceding SNP is given, followed by identity of SNP, the 

1 5 accession number of SNP, and the allele position of SNP in the reference 

sequence):ggcagtggctactgcy, ss787708_allelePos=201 . SNP ss787708 occurs at 
nucleotide 1750 (aa 584) of the ORF (C or T = Arg or Trp). . This sequence is 
represented in the database of public ESTs (dbEST) by the following 
ESTs:AA44255 1 . The nucleic acid contains short repetitive sequence (the position 

20 and sequence of the repeat): 2212 tgccactgtgctccaggctg 2231 . This protein is 
predicted to have a transmembrane helix between amino acids 78 and 100. 
(TMHMM, a Hidden Markov Model based transmenbrane prediction program, 
Sonnhammcr, ct al Proc. of Sixth Int. Conf on inteUigent Systems for Molecular 
Biology, p 175 182 AAAI Press, 1998.) 

25 

SGPrl64, SEQ ID NO:24, SEQ ID NO:59 is 2937 nucleotides long. The open 
reading frame starts at position I and ends at position 2937, giving an ORF length of 

"•0^7 niiclrfitiHes The nrrdirtrd protein amino nrids lont' 'TTti^ •^cniicnrc 
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gene maps to chromosomal position 1 lq25. This nucleotide sequence contains the 
following single nucleotide polymorphisms (sequence preceding SNP is given, 
followed by identity of SNP, the accession number of SNP, and the allele position of 
SNP in the reference sequence) :ataccgatcctgcaay, ss76755_allelePos=87 . SNP 
5 SS76755 occurs at nucleotide 1773 (aa 591) of the ORF (C or T Asn or Asn) 
silent.. 

SGPr281, SEQ ID NO:25, SEQ ID NO:60 is 3285 nucleotides long. The open 
reading frame starts at position 1 and ends at position 3285, giving an ORF length of 
10 3285 nucleotides- The predicted protein is 1094 amino acids long. This sequence 
codes for a nearly full length protein, with just the amino terminus missing.It is 
classified as (superfamily/group/family): Protease, Metalloprotease, ADAM. This 
gene maps to chromosomal position 5q31. 

1 5 SGPr075, SEQ ID NO:26, SEQ ID NO:61 is 375 nucleotides long. The open 

reading frame starts at position 1 and ends at position 375, giving an ORF length of 
375 nucleotides. The predicted protein is 125 amino acids long. ITiis sequence 
codes for a partial protein. It is classified as (superfamily/group/family): Protease, 
Metalloproteasc, ADAM, This gene maps to chromosomal position na. 

20 

SGPr292, SEQ JD NO:27, SEQ ID NO:62 is 1710 nucleotides long. The open 
reading frame starts at position 1 and ends at position 1710, giving an ORF length of 
1710 nucleotides. The predicted protein is 569 amino acids long. ITiis sequence 
codes for a full length protein. It is classified as (superfamily/group/family): 
25 Protease, Metalloproteasc, PepMlO. This gene maps to chromosomal position 

10q26.This sequence is represented in the database of public ESTs (dbEST) by the 
following ESTs:AW665196. The nucleic acid contains short repetitive sequence 
rttir position nnd seniicnrc nfthr rrnrntV S"* ''rtrcrtet^crrnrrrrirrr 71 ■ OSO 
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SGPr069, SEQ ID NO:28, SEQ ID NO:63 is 2232 nucleotides long. The open 
reading frame starts at position 1 and ends at position 2232, giving an ORF length of 
2232 nucleotides. The predicted protein is 743 amino acids long. This sequence 
codes for a fiill length protein. It is classified as (superfanoily/group/family): 
5 Protease, Metalloprotease, PepMl 3. This gene maps to chromosomal position Chr. 
SGPr212, SEQ ID NO:29, SEQ ID NO:64 is 2730 nucleotides long. The open 
reading frame starts at position 1 and ends at position 2730, giving an ORF length of 
2730 nucleotides. The predicted protein is 909 amino acids long. This sequence 
codes for a fiill length protein. It is classified as (superfamily/group/family): 
10 Protease, Metalloprotease, PepMl . This sequence is represented in the database of 
pubhc ESTs (dbEST) by the following ESTs:AL523882, T11456. 

SGPr049, SEQ ID NO:30, SEQ ID NO:65 is 2973 nucleotides long. The open 
reading frame starts at position 1 and ends at position 2973, giving an ORF length of 

1 5 2973 nucleotides. The predicted protein is 990 amino acids long. This sequence 
codes for a fall length protein. It is classified as (superfamily/group/family): 
Protease, Metalloprotease, PepMl. This sequence is represented in the database of 
pubhc ESTs (dbEST) by the following ESTs:AI222989. The nucleic acid contains 
short repetitive sequence (the position and sequence of the repeat): 2269 

20 aatttaatatggaatatttat 2289. 

SGPr026, SEQ ID NO:31, SEQ ID NO:66 is 1953 nucleotides long. The open 
reading frame starts at position I and ends at position 1953, giving an ORF length of 
1953 nucleotides. The predicted protein is 650 amino acids long. This sequence 
25 codes for a fiill length protein. It is classified as (superfamily/group/family): 
Protease, Metalloprotease, PepML. 
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codes for a full length protein. It is classified as (superfamily/group/family): 
Protease, Metalloprotease, PepMl. This gene maps to chromosomal position 2q37. 
This sequence is represented in the database of public ESTs (dbEST) by the 
following ESTs:AU132908, BE735172, BE563549 (many). The nucleic acid 
5 contains short repetitive sequence (the position and sequence of the repeat): 83 
tggacgtggcctcggcctcca 103. 

SGPrl57, SEQ ID NO:33, SEQ ID NO:68 is 1524 nucleotides long. The open 
reading frame starts at i>osition 1 and ends at position 1 524, giving an ORE length of 

10 1524 nucleotides. The predicted protein is 507 amino acids long. This sequence 
codes for a fiill length protein. It is classified as (superfamily/group/family): 
Protease, Metalloprotease, PepM20. This gene maps to chromosomal position 
18q22.3.This sequence is represented in the database of public ESTs (dbEST) by the 
foUowing ESTs:BE386438, BE386547, BF920454 (many). The nucleic acid 

1 5 contains short repetitive sequence (the position and sequence of the repeat): 61 4 
ccctggaggaacttgtggaa 633; 561 tcctgtgaatatcaaattca 580. 

SGPrl54, SEQ ID NO:34, SEQ ID NO:69 is 1422 nucleotides long. The open 
reading frame starts at position 1 and ends at position 1422, giving an ORE length of 

20 1422 nucleotides. The predicted protein is 473 amino acids long. This sequence 
codes for a full length protein. It is classified as (superfamily/group/family): 
Protease, Metalloprotease, PcpM20. This nucleotide sequence contains the following 
single nucleotide polymorphisms (sequence preceding SNP is given, followed by 
identity of SNP, the accession number of SNP, and the allele position of SNP in the 

25 reference sequence) :gtcatctatggty, ssl289877_allelePos-223. SNP ssl289877 
occurs at nucleotide 457 (aa 153) of the ORE (C or T = Arg or Trp). The nucleic 
acid contains short repetitive sequence (the position and sequence of the repeat): 

9n<. tf-f-ft(u-:)nrt(Trt<.fr;i<Tr R^S 
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SGPr088, SEQ ID NO:35, SEQ ID NO:70 is 1428 nucleotides long. The open 
reading frame starts at position 1 and ends at position 1428, giving an ORE length of 
1428 nucleotides. The predicted protein is 475 amino acids long. This sequence 
codes for a full length protein. It is classified as (superfamily/group/family): 
5 Protease, Metalloprotease, PepM20. This gene maps to chromosomal position 
1 8q23.This sequence is represented in the database of pubhc ESTs (dbEST) by the 
following ESTs:AL541 127, AL542184, AL529661 (many). 

10 EXAMPLE 2: Expression Analysis of Mammalian Proteases 
Materials and Methods 
Quantitative PGR Analysis 

RNA is isolated from a variety of normal human tissues and cell lines. 
Single stranded cDNA is synthesized from 10 p.g of each RNA as described above 

1 5 using the Superscript Preamplification System (GibcoBRL), These single strand 
templates are then linearly amplified with a pair of specific primers in a real time 
PGR reaction on a Light Cycler (Roche Molecular Biochemical). Graphical readout 
can provide quantitative analysis of the relative abundance of the targeted gene in 
the total RKA preparation. 

20 DNA Array Based Expression Analysis 

DNA-free RNA is isolated from a variety of normal human tissues, cryostat 
sections, and cell lines. Single stranded cDNA is synthesized from lOug RNA or 
lug mRNA using a modification of the SMART PGR cDNA synthesis technique 
(Clontech). The procedure can be modified to allow asymmetric labeling of the 5' 

25 and 3' ends of each transcript with a unique oligonucleotide sequence. The resulting 
sscDNAs are then linearly amplified using Advantage long-range PGR (Clontech) 
on a Light Cycler PGR machine. Reactions arc halted when the graphical real-time 
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rcsuspended, quantified, and analyzed on an agarose gel. The resulting elements are 
referred to as "tissue cDNAs**. 

Tissue cDNAs are spotted onto GAPS coated glass slides (Coming) using a 
Genetic Microsystems (GMS) arrayer at 500 ng/uL 
5 Fluorescent labeled oligonucleotides are synthesized to each novel exon, 

ensuring they contained internal mismatches with the closest known homologue. 
Typically oligos are 45 nucleotides long, labeled on the 5' end with Cy5. 

Exon-specific Cy5-labeled oligos are hybridized to the tissue cDNAs arrayed 
onto glass slides, and washed using standard buffers and conditions. Hybridizing 
1 0 signals are then quantified using a GMS Scanner. 

Alternatively, tissue cDNAs are manually spotted onto Nylon membranes 
using a 384 pin replicator, and hybridized to P-end labeled oligo probes. 

Tissue cDNAs are generated fi-om multiple RNA templates selected to 
15 provide information of relevance to the disease areas of interest and to reflect the 
biological mechanism of action for each protease. These templates include: human 
tumor cell lines, cryostat sections of primary human tumors and 32 normal human 
tissues to identify cancer-related genes; sections of normal, Alzheimer's, 
Parkinson's, and Schizophrenia brain regions for CNS-relatcd genes; normal and 
20 diabetic or obese skeletal muscle, adipose, or liver for metabolic-related genes; and 
purified hematopoeitic cells, and lymphoid tissues for immune-related genes. To 
characterize gene mechanism of action, tissue cDNAs arc generated to reflect 
angiogenesis (cultured endothelial cells treated with VEGF ligand, anti-angiogenic 
drugs, or hypoxia), motility (A549 cells stimulated with HGF ligand, orthotopic 
25 metastases, primary tumors with matched metastatic tumors), cell cycle (Hela, 
HI 299, and other cell lines synchronized by drug block and harvested at various 
times in the cell cycle), checkpoint integrity and DNA repair (p53 normal or 
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DESCRIPTION OF NOVEL PROTEASE POLYPEPTIDES 

SGPrl40, SEQ ID NO: 1, SEQ ID NO:36 encodes a protein that is 379 amino acids 
long. It is classified as an Aspartylprotease, of the PepsinAl family. The protease 
5 domain in this protein niatches the hidden Markov profile for a Eukaryotic aspartyl 
protease, fi-om amino acid 65 to amino acid 378. The positions within the HMMR 
profile that match the protein sequence are from profile position 1 to profile position 
356. Other domains identified within this protein are: none. The results of a Smith 
Waterman search (PAMIOO, gap open and extend penalties of 12 and 2) of the 
10 pubHc database of amino acid sequences (NRAA ) with this protein sequence yielded 
the following results; Pscore = 1.40E-160; number of identical amino acids = 263; 
percent identity = 66%; percent similarity = 76%; the accession number of the most 
similar entry in NRAA is CAC 19554.1; the name or description, and species, of the 
most similar protein in NRAA is: Chymosin [Camelus dromedarius]. 

15 

SGPrl97, SEQ ID N0:2, SEQ ID NO:37 encodes a protein that is 499 amino acids 
long. It is classified as an Aspartylprotease, of the PepsinAl family. The protease 
domain in this protein matches the hidden Markov profile for a Ubiquitin carboxyl- 
terminal hydrolases family 2, firom amino acid 199 to amino acid 230. The positions 

20 within the HMMR profile that match the protein sequence are from profile position 
1 to profile position 32. Other domains identified within this protein are: Zn-finger 
in ubiquitin-hydrolases (amino acid 26 to amino acid 96) P Scorc ^ 5.6e-025. The 
results of a Smith Waterman search (PAMIOO, giip open and extend penalties of 12 
and 2) of the public database of amino acid sequences (NRAA) with this protein 

25 sequence yielded the following results: Pscore = 6.90E-137; number of identical 

amino acids ^ 296; percent identity = 46%; percent similarity =^ 56%; the accession 
number of the most similar entry in NRAA is CAB66759.1 ; the name or 
Hr^^cription. and ^prcios. of the most similar prntcin in NRAA i';- TTvpnthrtirri! 
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SGPrO05, SEQ ID NO:3, SEQ ID NO:38 encodes a protein that is 390 amino acids 
long. It is classified as an Aspartylprotease, of the PepsinAl family. The protease 
domain in this protein matches the hidden Markov profile for a Eukaryotic aspartyl 
protease, fix>m amino acid 65 to amino acid 389. The positions within the HMMR 
5 profile that match the protein sequence are firom profile position 1 to profile position 
356. Other domains identified within this protein are: none. The results of a Smith 
Waterman search (PAMIOO, gap open and extend penalties of 12 and 2) of the 
public database of amino acid sequences (NRAA) with this protein sequence yielded 
the following results: Pscore = 1.40E-130; number of identical amino acids = 230; 
10 percent identity = 62%; percent similarity = 76%; the accession number of the most 
similar entry in NRAA is BAB 1 1 755 . 1 ; the name or description, and species, of the 
most similar protein in NRAA is: Pepsinogen C [Rhinolophtis ferrumequinum]. 

SGPr078, SEQ ID NO:4, SEQ ID NO:39 encodes a protein that is 412 amino acids 
15 long. It is classified as an Aspartylprotease, of the PepsinAl family. The protease 
domain in this protein matches the hidden Markov profile for a Eukaryotic aspartyl 
protease, fi-om amino acid 70 to amino acid 409. The positions within the HMMR 
profile that match the protein sequence are from profile position 1 to profile position 
356. Other domains identified within this protein are: none. The results of a Smith 
20 Waterman search (PAMIOO, gap open and extend penalties of 12 and 2) of the 

public database of amino acid sequences (NRAA) with this protein sequence yielded 
the following results: Pscore ^ 3.20E-285; number of identical amino acids = 412; 
percent identity = 100%; percent similarity ^ 100%; the accession number of the 
most similar entry in NRAA is NP 001900. 1 ; the name or description, and species, 
25 of the most similar protein in NRAA is: Cathepsin D (lysosomal aspartyl protease) 
[Homo sapiens]. 
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signaling domain, from amino acid 23 to amino acid 185. ITie positions within the 
HMMR profile that match the protein sequence are from profile position 1 to profile 
position 163. Other domains identified within this protein are: Hint module amino 
acids 188-396; P_Score= 5.9e-120. The results of a Smith Waterman search 
5 (P AMI 00, gap open and extend penalties of 12 and 2) of the public database of 
amino acid sequences (NRAA) with this protein sequence yielded the following 
results: Pscore = 3.00E-259; number of identical amino acids ~ 396; percent identity 
= 100%; percent similarity = 100%; the accession number of the most similar entry 
in NRAA is 043323; the name or description, and species, of the most similar 
1 0 protein in NRAA is: DESERT HEDGEHOG PROTEDSf PRECURSOR (DHH) 
(HHG-3) [Homo sapiens]. 

SGPr009, SEQ ID NO:6, SEQ ID N0:41 encodes a protein that is 378 amino acids 
long. It is classified as a Cysteineprotease, of the ICEplO family. The protease 

1 5 domain in this protein matches the hidden Markov profile for a ICE-like protease 

(caspase) p20 domain, from amino acid 131 to amino acid 264. The positions within 
the HMMR profile that match the protein sequence arc from profile p>osition 1 to 
profile position 141 . Other domains identified within this protein are: ICE-likc 
protease (caspase) plO domain, amino acids 291-376; profile from 1-95: Caspase 

20 recruitment domain from amino acids 2-91 . The results of a Smith Waterman search 
(P AMI 00, gap open and extend penalties of 12 and 2) of the public database of 
amino acid sequences (NRAA) with this protein sequence yielded the following 
results: Pscore = 3.50E-1 29; number of identical amino acids ^ 223; percent identity 
55%; percent similarity - 67%; the accession number of the most similar entry in 

25 NRAA is NP 033938.1 ; the name or description, and species, of the most similar 
protein in NRAA is: Caspase 12 [Mus musculus]. 

SrT?r2Rr^, SFO in N0:7 SFO N0:4'? encodes n protein that is 2^4 amino aei(k 
Miiam lii (I lis pin I cm inaU nes iht [luklcii vlarKm pioiik- mi ,i ^ t iikc (HdiL^asL 
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(caspase) p20 domain, from amino acid 19 to amino acid 58. The positions within 
the HMMR profile that match the protein sequence are from profile position 22 to 
profile position 61 . Other domains identified within this protein are: ICE-like 
protease (caspase) plO domain, amino acids 144-202; profile from 1-61. . The 
5 results of a Smith Waterman search (PAMIOO, open and extend penalties of 12 
and 2) of the public database of amino acid sequences (NRAA) with this protein 
sequence yielded the following results: Pscore = 4.60E-42; number of identical 
amino acids = 108; percent identity = 46%; percent similarity ^ 65%; the accession 
number of the most similar entry in NRAA is NP_036246. 1 ; the name or 
10 description, and species, of the most similar protein in NRAA is: Caspase 14, 
apoptosis-rclatcd cysteine protease [Homo sapiens]. 

SGPrOOS, SEQ ED NO:8, SEQ ID NO:43 encodes a protein that is 669 amino acids 
long. It is classified as a Cysteineprotease, of the PepC2 family. The protease 

1 5 domain in this protein matches the hidden Markov profile for a Calpain family 
cysteine protease; Peptidase_C2, from amino acid 35 to amino acid 333. The 
positions within the HMMR profile that match the protein sequence are from profile 
position 2 to profile position 344. The results of a Smith Waterman search 
(PAMIOO, gap open and extend penalties of 12 and 2) of the pubhc database of 

20 amino acid sequences (NRAA) with this protein sequence yielded the following 

results: Pscore = 9.10E-86; number of identical amino acids = 229; percent identity 
' ■ 33%; percent similarity 53%; the accession number of the most similar entry in 
NRAA is AAD34601 .1 ; the name or description, and species, of the most similar 
protein in NRAA is: Lens-specific calpain Lp82 [Oryctolagus cuniculus]. 

25 

SGPrl98, SEQ YD NO:9, SEQ ID NO:44 encodes a protein tiiat is 703 amino acids 
long. It is classified as a Cysteineprotease, of the PcpC2 family. The protease 

flrminin m this protein mntrhrs the hiddrn Mnrkov nroRle for :i r:ilp:iin fnmilv 
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position 1 to profile position 344. Other domains identified within this protein are: 
Calpain large subunit, domain III, amino acids 355-512, profile from 1-163. Also 
three EF hand motifs at amino acids 579-607, 609-637 and 674-701; all EF hands 
match from 1-26 of profile. . The results of a Smith Waterman search (PAMIOO, 
5 gap open and extend penalties of 1 2 and 2) of the public database of amino acid 
sequences (NRAA) with this protein sequence yielded the following results: Pscore 
= 0; number of identical amino acids = 593; percent identity = 84%; percent 
similarity = 92%; the accession number of the most similar entry in NRAA is 
BAA03369.1; the name or description, and species, of the most similar protein in 
10 NRAA is: Calpain [Rattus norvegicus]. 

SGPr210, SEQ ID NO:10, SEQ ID NO:45 encodes a protein that is 708 amino acids 
long. It is classified as a Cysteineprotease, of the PepC2 family. The protease 
domain in this protein matches the hidden Markov profile for a Calpain family 

15 cysteine protease; Peptidase_C2, from amino acid 45 to amino acid 341. The 

positions within the HMMR profile that match the protein sequence are from profile 
position 1 to profile position 344. Other domains identified within this protein are: 
Calpain large subimit, domain III, amino acids 353-499, profile from 1-163. Also 
one EF hand mofif at amino acids 613-641; EF hand matches from 1-26 of profile. . 

20 The results of a Smith Waterman search (PAMIOO, gap open and extend penalties of 
12 and 2) of the pubUc database of amino acid sequences (NRAA) with this protein 
sequence yielded the following results: Pscore ^ 0; number of identical amino acids 
^ 569; percent identity 79%; percent similarity = 86%; the accession number of 
the most similar entry in NRAA is CAC 1 0066. 1 ; the name or description, and 

25 species, of the most similar protein in NRAA is: Calpain 12 [Mus musculus]. 

SGPr290, SEQ ID NO: 1 1, SEQ ID NO:46 encodes a protein that is 71 1 amino acids 
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positions within the liMMR profile that match the protein sequence are from profile 
position 1 to profile position 344. Other domains identified within this protein are: 
Calpain large subunit, domain m, amino acids 347-490, profile firom 1-163. Also 
two EF hand motifs at amino acids 561-593 and 595-622; EF hands match fi-om 1- 
5 26 of profile. . The results of a Smith Waterman search (P AMI 00, gap open and 
extend penalties of 12 and 2) of the pubhc database of amino acid sequences 
(NRAA) with this protein sequence yielded the following results: Pscore = 6.20E- 
103; number of identical amino acids ^ 256; percent identity = 39%; percent 
similarity - 56%; the accession number of the most similar entry in NRAA is 
1 0 AAD3460 1 . 1 ; the name or description, and species, of the most similar protein in 
KRAA is: Lens-specific calpain Lp82 [Oryctolagus cuniculus]. 

SGPrl 16, SEQ ED NO: 12, SEQ ID NO:47 encodes a protein that is 702 amino acids 
long. It is classified as a Cysteineprotease, of the PepC2 family. The protease 

1 5 domain in this protein matches the hidden Markov profile for a Calpain family 
cysteine protease; Peptidase_C2, fi-om amino acid 42 to amino acid 341. The 
positions within the HMMR profile that match the protein sequence are fi'om profile 
position 1 to profile position 344. Other domains identified within this protein are: 
Calpain large subunit, domain HI, amino acids 352-510, profile fi-om 1-163. Also 

20 two EF hand motifs at amino acids 577-605 and 607-635; EF hands match fi-om 1- 
26 of profile, . The results of a Smith Waterman search (PAMIOO, gap open and 
extend penalties of 12 and 2) of the public database of amino acid sequences 
(NRAA) with this protein sequence yielded the following results: Pscore = 0; 
number of identical amino acids = 702; percent identity - 100%; percent similarity 

25 100%; the accession number of the most similar entry in NRAA is NP 008989.1; 
the name or description, and species, of the most similar protein in NRAA is: 
Calpain 11 [Homo sapiens]. 

■Mi'. M - riMssHirtl ;is ;i i \^tnncpr(Uuasc, oi the !;iniMV ■ n;' pmlcasr 
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domain in this protein matches the hidden Markov profile for a Calpain family 
cysteine protease; Peptidase_C2, fixjm amino acid 13 to amino acid 322. The 
positions within the HMMR profile that match the protein sequence are from profile 
position 1 to profile position 344. Other domains identified within this protein are: 
5 Calpain large suhunit, domain HI, amino acids 338-494, profile fi^om 3-163.. The 
results of a Smith Waterman search (P AMI 00, gap open and extend penalties of 12 
and 2) of the public database of amino acid sequences (NRAA) with this protein 
sequence yielded the following results: Pscore = 0; nimiber of identical amino acids 
= 513; percent identity = 1 00%; percent similarity = 100%; the accession number of 
1 0 the most similar entry in NRAA is NP_075574. 1 ; the name or description, and 
species, of the most similar protein in NRAA is: Calpain 10 [Homo sapiens], 

SGPr016, SEQ ID N0:14, SEQ ID NO:49 encodes a protein that is 281 amino acids 
long. It is classified as a Metalloprotease, of the ADAM family. The protease 

1 5 domain in this protein matches the hidden Markov profile for a Reprolysin family 
propeptide, Pep_M12B_propep, fi-om amino acid 58 to amino acid 175. The 
positions within the HMMR profile that match the protein sequence are from profile 
position 1 to profile position 119. Other domains identified within this protein are: 
none. The results of a Smith Waterman search (PAMIOO, gap open and extend 

20 penalties of 12 and 2) of the public database of amino acid sequences (NRAA) with 
this protein sequence yielded the following results: Pscore = 1.30E-89; number of 
identical amino acids ~ 215; percent identity ^ 52%; percent similarity = 58%; tlic 
accession number of the most similar entry in NRAA is S47656; the name or 
description, and species, of the most similar protein in NRAA is: tMDC tl (ADAM 

25 5-like) protein - crab-eating macaque. 

SGPr352, SEQ ID NO: 15, SEQ ID NO:50 encodes a protein that is 1 103 amino 

nrids Inns' If is rlnssificd n Mrfallonrntcasr. nftbr ADAM familv The prnten^r 
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within the HMMR profile that match the protein sequence are fi-om profile position 
1 to profile position 203. Other domains identified within this proteia are: 
Reprolysin family propeptide, fi-om amino acids 90-201, matching profile fi^om 1- 
119. Also five Thrombospondin type 1 domains from 551-601, 829-884, 888-944, 
5 946-1002, 1007-1057. Ail thrombospondin type 1 domains match profile from 1- 
54.. The results of a Smith Waterman search (PAMIOO, open and extend 
penalties of 1 2 and 2) of the public database of amino acid sequences (NRAA) with 
this protein sequence yielded the following results: Pscore = 0; number of identical 
amino acids = 1072; percent identity = 100%; percent similarity = 100%; the 
1 0 accession number of the most similar entry in NRAA is AAG35563, 1 ; the name or 
description, and species, of the most similar protein in NRAA is: Zinc 
metalloendopeptidase [Homo sapiens]. 

SGPr050, SEQ ID N0:16, SEQ ID NO:51 encodes a protein that is 1224 amino 
1 5 acids long. It is classified as a Metalloprotease, of the ADAM family. The protease 
domain in this protein matches the hidden Markov profile for a Reprolysin (M12B) 
family zinc metalloprotease, from amino acid 292 to amino acid 495. The positions 
within the HMMR profile that match the protein sequence are fi-om profile position 
3 to profile position 203. Other domains identified within this protein are: 
20 Reprolysin family propeptide fi-om 1 1 1-235, matching profile fi-om 1-1 19. Also has 
five Thrombospondin type 1 domains from 590-640, 930-986, 990-1047, 1055- 
1 101, 1 128-1180.. The results of a Smith Waterman search (PAMIOO, gap open and 
extend penalties of 1 2 and 2) of the public database of amino acid sequences 
(NRAA) with this protein sequence yielded the following results: Pscore G.SOE- 
25 149; number of identical amino acids = 385; percent identity = 37%; percent 
similarity = 53%; the accession number of the most similar entry in NRAA is 
AAG35563. 1 ; the name or description, and species, of the most similar protein in 
NU AA is- Zinc metalloendopeptidase riTomn c;apiprtsl 
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SGPr282, SEQ ID N0:17, SEQ ID NO;52 encodes a protein that is 731 amino acids 
long. It is classified as a MetaUoprotease, of the ADAM family. The protease 
domain in this protein matches the hidden Markov profile for a Reprolysin family 
propeptide, Pep_M12B_propep, fi:om amino acid 75 to amino acid 1 90. The 
5 positions within the HMMR profile that match the protein sequence are from profile 
position 1 to profile position 119. Other domains identified within this protein are: 
Disintegrin domain at amino acids 415-487; matches profile firom 4-86. Also EGF- 
like domain at amino acids 633-661 The results of a Smith Waterman search 
(PAMIOO, gap open and extend penalties of 12 and 2) of the public database of 

10 amino acid sequences (NRAA) with this protein sequence yielded the following 
results: Pscore = 0; number of identical amino acids = 619; percent identity = 85%; 
percent similarity = 91%; the accession nimiber of the most similar enti*y in NRAA 
is 152361; the name or description, and species, of the most similar protein in 
NRAA is: Metalloproteinase-Uke, disintcgrin-like, cysteine-rich protein IVa [crab- 

1 5 eating macaque], 

SGPr046, SEQ ID NO: 18, SEQ ID NO:53 encodes a protein that is 934 amino acids 
long. It is classified as a MetaUoprotease, of the ADAM family. The protease 
domain in this protein matches the hidden Markov profile for a Reprolysin (M12B) 

20 family zinc metalloprotease, fix)m amino acid 1 to amino acid 194. The positions 
within the HMMR profile that match the protein sequence are from profile position 
1 3 to profile position 203. Other domains identified within this protein are: Six 
Thrombospondin type 1 domains at 289-339, 569-627, 634-687, 689-736, 769-828, 
844-890.. The results of a Smith Waterman search {PAMIOO, gap open and extend 

25 penalties of 12 and 2) of the public database of amino acid sequences (NRAA) with 
this protein sequence yielded the following results: Pscore = 1 .lOE-1 62; number of 
identical amino acids - 320; percent identity -= 39%; percent similarity = 56%; the 
;KTcssinn number nfthc most similar entry in NT? A A is A AG^SS^'^ 1 - the nn?ne nr 
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SGPrO60, SEQ ID NO: 19, SEQ ID NO:54 encodes a protein that is 1428 amino 
acids long. It is classified as a Metalloprotease, of the ADAM family. The protease 
domain in this protein matches the hidden Markov profile for a Reprolysin (M12B) 
5 family zinc metalloprotease, from amino acid 639 to amino acid 860. The positions 
within the HMMR profile that match the protein sequence are firom profile position 
1 to profile position 203. Other domains identified within this protein are: 
Reprolysin family propeptide, Pep_M12B_propep from amino acids 502-615. 
Matches profile firom 1-1 19. Also has one thrombospondin type 1 domain fi'om 

10 954-1004, matching profile fi"om 1-54.. The results of a Smith Waterman search 
(PAMIOO, gap open and extend penalties of 12 and 2) of the pubUc database of 
amino acid sequences (NRAA) with this protein sequence yielded the following 
results: Pscore = 5.20E-87; number of idenfical amino acids = 250; percent identity 
^ 39%; percent similarity = 55%; the accession number of the most similar entry in 

1 5 NRAA is NP 055087. 1 ; the name or description, and species, of the most similar 
protein in NRAA is: Disintegrin-like and metalloprotease with thrombospondin type 
1 motif, 7 [Homo sapiens]. 

SGPr068, SEQ ID NO:20, SEQ ID NO:55 encodes a protein that is 11 86 amino 
20 acids long. It is classified as a Metalloprotease, of the ADAM family. The protease 
domain in this protein matches the hidden Markov profile for a Reprolysin (M12B) 
family zinc metalloprotease, from amino acid 261 to amino acid 460. The positions 
within the HMMR profile that match the protein sequence are fi-om profile position 
3 to profile position 203. Other domains identified within this protein are: 
25 Reprolysin family propeptide, Pep_M12B_propep from amino acids 120-240, 
matching profile fi-ora 1-119. Also has four thrombospondin type 1 domains 
between 556 - 1021 .. The results of a Smith Waterman search (PAMIOO, gap open 
and extend penalties of 1 2 and 2) of the pnblic database of amino arid srqnrnrcs 
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77%; the accession number of the most similar entry in NRAA is 01 5072; the name 
or description, and species, of the most similar protein in NRAA is: ADAM-TS 3 
PRECURSOR [Homo sapiens]. 

5 SGPr096, SEQ ID N0:21 , SEQ ID NO:56 encodes a protem that is 1935 amino 

acids long. It is classified as a Metalloprotease, of the ADAM family. The protease 
domain in this protein matches the hidden Markov profile for a Reprolysin (M12B) 
family zinc metalloprotease, from amino acid 293 to amino acid 499. The positions 
within the HMMR profile that match the protein sequence are fi-om profile position 

10 1 to profile position 203. Other domains identified within this protein are: 

Reprolysin family propeptide, Pep_M12B_propep from amino acids 1 12-242, 
matching profile from 1-119. Also has 13 thrombospondin type 1 domains between 
589 - 1733.. The results of a Smith Waterman search (PAMIOO, gap open and 
extend penalties of 12 and 2) of the public database of amino acid sequences 

1 5 (NRAA) with this protein sequence yielded the following results: Pscore = 0; 

number of identical amino acids = 1465; percent identity = 100%; percent similarity 
= 100%; the accession number of the most similar entry in NRAA is BAA92550. 1 ; 
the name or description, and species, of the most similar protein in NRAA is: 
KTAA1312 protein [Homo sapiens]. 

20 

SGPrll9, SEQ ID NO:22, SEQ ID NO:57 encodes a protein that is 1505 amino 
acids long. It is classified as a Metalloprotease, of the ADAM family. The protease 
domain in this protein matches the hidden Markov profile for a Reprolysin (M12B) 
family zinc metalloprotease, from amino acid 259 to amino acid 467. The positions 
25 within the HMMR profile that match the protein sequence are from profile position 
1 to profile position 203. Other domains identified within this protein are: 
Reprolysin family propeptide, Pep M12B propcp from amino acids 92-215, 
matchini^ profile from 1-119 Also has eight throrrthospondin tvpo 1 ddmnin^' 
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(NRAA) with this protein sequence yielded the following results: Pscore ^ 0; 
number of identical amino acids = 699; percent identity = 53%; percent similarity = 
70%; the accession number of the most similar entry in NRAA is BAA92550.1; the 
name or description, and species, of the most similar protein in NRAA is: 
5 KIAA1312 (ADAMS 9-like) protein [Homo sapiens]. 

SGPrl43, SEQ ID NO:23, SEQ ID NO:58 encodes a protein that is 882 amino acids 
long. It is classified as a Metalloprotease, of the ADAM family. The protease 
domain in this protein matches the hidden Markov profile for a Reprolysin (M12B) 

1 0 family zinc metalloprotease, from amino acid 275 to amino acid 478. The positions 
within the flMMR profile that match the protein sequence are fi-om profile position 
1 to profile position 203. Other domains identified within this protein are: 
Reprolysin family propeptide. Pep M12B_propep from amino acids 145-263, 
matching profile from 1-119. Also has Disintegrin motif 495-570.. The results of a 

1 5 Smith Waterman search (PAMIOO, gap open and extend penalties of 12 and 2) of 
the pubhc database of amino acid sequences (NRAA) with this protein sequence 
yielded the following results: Pscore = 0; number of identical amino acids - 726; 
percent identity = 99%; percent similarity = 99%; the accession number of the most 
similar entry in NRAA is CACl 6509.2; the name or description, and species, of the 

20 most similar protein in NRAA is: Novel disintegrin and reprolysin metalloproteinase 
[Homo sapiens]. 

SGPrl64, SEQ ID NO:24, SEQ ID NO:59 encodes a protein that is 978 amino acids 
long. It is classified as a Metalloprotease, of the ADAM family. The protease 
25 domain in this protem matches the hidden Markov profile for a Reprolysin (Ml 2B) 
family zinc metalloprotease, from amino acid 243 to amino acid 452. The positions 
within the HMMR profile that match the protein sequence are from profile position 
1 to profile position 70"^ OtVicr domnins idcnti fieri within \Wf^ protein nre- 
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amino acids 545 to 978. Also has Glucosc-6-phosphate dehydrogenase motif at 855- 
878.. The results of a Smith Waterman search (PAMIOO, open and extend 
penalties of 12 and 2) of the pubUc database of amino acid sequences (NRAA) with 
this protein sequence yielded the following results: Pscore = 1.80E-264; nxmiber of 
5 identical amino acids ^ 465; percent identity = 50%; percent similarity = 67%; the 
accession nxmiber of the most similar entry in NRAA is XP_012978.1; the name or 
description, and species, of the most similar protein in NRAA is: ADAMS-1 
preproprotein [Homo sapiens]. 

10 SGPr281, SEQ ID NO:25, SEQ ID NO:60 encodes a protein that is 1094 amino 

acids long. It is classified as a Metalloprotease, of the ADAM family. ITie protease 
domain in this protein matches the hidden Markov profile for a Reprolysin {M12B) 
family zinc metalloprotease, from amino acid 3 17 to amino acid 432. The positions 
within the HMMR profile that match the protein sequence are from profile position 

15 89 to profile position 203. Other domains identified within this protein are: Six 
Thrombospondin type I domains from amino acid 346 to 1030.. The results of a 
Smith Waterman search (PAMIOO, gap open and extend penalties of 12 and 2) of 
the public database of amino acid sequences (NRAA) with this protein sequence 
yielded the following results: Pscore = 4.4e-075; number of identical amino acids = 

20 287; percent identity = 39%; percent similarity ^55%; the accession number of the 
most similar entry in NRAA is NP l 1 2217.1 ; the name or description, and species, 
of the most similar protein in NRAA is: ADAMTS 12 [Homo sapiens]. 

SGPr075, SEQ ID NO:26, SEQ ID NO;61 encodes a protein that is 1 25 amino acids 
25 long. It is classified as a Metalloprotease, of the ADAM family. The protease 

domain in this protein matches the hidden Markov profile for a Reprolysin (M12B) 
family zinc metalloprotease, from amino acid 1 to amino acid 123. The positions 

v^'ifhin thr HMMR rmfilr f!i:it matrh the prntrin c;rniirnrp nrr Prom profflr nn^itifip 
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12 and 2) of the public database of amino acid sequences (NRAA) with this protein 
sequence yielded the following results: Pscorc = l.lOE-54; number of identical 
amino acids = 98; percent identity = 65%; percent similarity - 73%; the accession 
number of the most similar entry in NRAA is CACl 8729; the name or description, 
5 and species, of the most similar protein in NRAA is: Metalloprotease/disintegrin 
[Rattus norvegicus]. 

SGPr292, SEQ ID NO:27, SEQ ID NO:62 encodes a protein that is 569 amino acids 
long. It is classified as a Metalloprotease, of the PepMlO family. The protease 
domain in this protein matches the hidden Markov profile for a Peptidase MlO, 
Matrixin, fi-om amino acid 56 to amino acid 267. The positions within the HMMR 
profile that match the protein sequence are fi-om profile position 1 to profile position 
171. Other domains identified within this protein are: Also has four Hemopexin 
domains at amino acids 333-391, 394-449, 451^99, 506-549.. The results of a 
Smith Waterman search (PAMIOO, gap open and extend penalties of 12 and 2) of 
the public database of amino acid sequences (NRAA) with this protein sequence 
yielded the following results: Pscore = 6.00E-137; number of identical amino acids 
^ 333; percent identity = 57%; percent similarity = 74%; the accession number of 
the most similar entry in NRAA is AAC21447. 1; the name or description, and 
species, of the most similar protein in NRAA is: Matrix mctalloproteinase [Xenopus 
laevis]. 

SGPr069, SEQ ID NO:28, SEQ ID NO:63 encodes a protein that is 743 amino acids 
long. It is classified as a Metalloprotease, of the PcpM13 family. ITie protease 
25 domain in this protein matches the hidden Markov profile for a Peptidase family 
M13, from amino acid 535 to amino acid 742. The positions within the HMMR 
profile that match the protein sequence arc from profile position 1 to profile position 
?25 Other domains identifier! within thi*; protciTi :irr' None l^c rfsiilt^' nf :i SmitV< 
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the following results: Pscore ^ 0; number of identical amino acids = 581; percent 
identity = 78%; percent similarity = 90%; the accession number of the most similar 
entry in NRAA is AAGl 8446.1 ; the name or description, and species, of the most 
similar protein in NRAA is: Nq)rilysin-like peptidase alpha [Mus musculus]. This 
5 protein is predicted to have a transmembrane helix between amino acids 13 and 35. 
This transmembrane region could function as a signal peptide. (TMHMM, a Hidden 
Markov Model based transmenbrane prediction program, Sonnhammer, et al Proc. 
of Sixth Int. Conf. on Intelligent Systems for Molecular Biology, p 175-182 AAAl 
Press, 1998.) 

10 

SGPr212, SEQ ID NO:29, SEQ ID NO:64 encodes a protein that is 909 amino acids 
long. It is classified as a MetaJloprotease, of the PepMl family. The protease 
domain in this protein matches the hidden Markov profile for a Peptidase family 
Ml, fi-om amino acid 275 to amino acid 306. The positions within the HMMR 

15 profile that match the protein sequence are fit>m profile position 343 to profile 

position 374. Other domains identified within this protein are: None. The results of 
a Smith Waterman search (PAMIOO, gap open and extend penalties of 12 and 2) of 
the pubhc database of amino acid sequences (NRAA) with this protein sequence 
yielded the following results: Pscore = 1.40E-31; number of identical amino acids = 

20 55; percent identity ^ 77%; percent sunilarity = 87%; the accession number of the 
most similar entry in NRAA is BAB25647.1 ; the name or description, and species, 
of the most similar protein in NRAA is: Probable zinc metal proteinase [Mus 
musculus], 

25 SGPr049, SEQ ID NO:30, SEQ ID NO:65 encodes a protein that is 990 amino acids 
long. It is classified as a Metalloprotease, of the PcpMl family. ITie protease 
domain in this protein matches the hidden Markov profile for a Peptidase family 

Ml rrnni nniinn nri(1 OJ^ in :mv\io ru-id '>(V^ 'Vhc r>n^\V]n-n'- u-itbin tbr TTMMR n^'^f^' 
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Waterman search (PAMIOO, gap open and extend penalties of 12 and 2) of the 
public database of amino acid sequences (NRAA) with this protein sequence yielded 
the following results: Pscore = 4.10E-220; number of identical amino acids = 375; 
percent identity = 68%; percent similarity 79%; the accession number of the most 
5 similar entry in NRAA is B AB29490. 1 ; the name or description, and species, of the 
most similar protein in NRAA is: Putative aminopeptidase [Mus musculiis]. This 
protein is predicted to have a transmembrane helix between amino acids 13 and 35. 
This transmembrane region could function as a signal peptide. (TMHMM, a Hidden 
Markov Model based transmenbrane prediction program, Sonnhammer, et al Proc. 
10 of Sixth Int. Conf. on Intelligent Systems for Molecular Biology, p 175-182 AAAI 
Press, 1998) 

SGPr026, SEQ ID N0:31, SEQ ID NO:66 encodes a protein that is 650 amino acids 
long. It is classified as a Metalloprotease, of the PcpMl family. The protease 

1 5 domain in this protein matches the hidden Markov profile for a Peptidase family 

Ml, fi-om amino acid 32 to amino acid 417. The positions within the HMMR profile 
that match the protein sequence are from profile position 1 to profile position 441 . 
Other domains identified within this protein are: None. The results of a Smith 
Waterman search (PAMIOO, gap open and extend penalties of 12 and 2) of the 

20 public database of amino acid sequences (NRAA) with this protein sequence yielded 
the following results: Pscore = 0; number of identical amino acids = 650; percent 
identity ^ 100%; percent similarity = 100%; the accession number of the most 
similar entry in NRAA is AAH01064; the name or description, and species, of the 
most similar protein in NRAA is: Hypothetical protein DKFZp547H084 [Homo 

25 sapiens]. 

SGPr203, SEQ ID NO:32, SHQ ID NO;67 encodes a protein that is 724 amino acids 

InntT Tt jc; r!:it;t;i fled ■i'^. n \'Tptal1nnrntr:)t;r riTtlii-- P(-pM1 frutMlx' 'Hie- prntc;i^r 
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profile that match the protein sequence are from profile position 161 to profile 
position 441 . Other domains identified within this protein are: None. The results of 
a Smith Waterman search (PAMIOO, ga^ open and extend penalties of 12 and 2) of 
the public database of amino acid sequences (NRAA) with this protein sequence 
5 yielded the following results: Pscore ~ 1 .90E-276; number of identical amino acids 
= 493; percent identity = 100%; percent similarity = 100%; the accession number of 
the most similar entry in NRAA is AA.G22080.1; the name or description, and 
species, of the most similar protein in NRAA. is: RNPEP-like protein [Homo 
sapiens]. 

10 

SGPrl57, SEQ ID NO:33, SEQ ID NO:68 encodes a protein that is 507 amino acids 
long. It is classified as a Metalloprotease, of the PepM20 family. The protease 
domain in this protein matches the hidden Markov profile for a Pcptidase_M20 , 
from amino acid 106 to amino acid 450. The positions within the HMMR profile 

15 that match the protein sequence are from profile position 42 to profile position 368, 
Other domains identified within this protein are: None. The results of a Smith 
Waterman search (PAMIOO, gap open and extend penalties of 12 and 2) of the 
pubUc database of amino acid sequences (NRAA) with this protein sequence yielded 
the following results: Pscore = 7.50E-202; number of identical amino acids = 310; 

20 percent identity = 100%; percent similarity = 100%; the accession number of the 
most similar entry in NRAA is AAH04271 . 1 ; the name or description, and species, 
of the most similar protein in NRAA is: Hypothetical protein [Homo sapiens]. 

SGPrl54, SEQ ID NO:34, SEQ ID NO;69 encodes a protein that is 473 amino acids 
25 long. It is classified as a Metalloprotease of the PepM20 family. The protease 
domain in this protein matches the hidden Markov profile for a Peptidase_M20, 
from amino acid 55 to amino acid 286. The positions within the IIMMR profile that 

Mi:itrh thr prntf^'n '-fMuicTiCf nn" from prnfllr nosition 1 tf> nmfTIr nn<;itinn ^4'^ Otln-r 
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of amino acid sequences (NRAA) with this protein sequence yielded the following 
results: Pscore = 1.90E-28; number of identical amino acids = 122; percent identity 
= 31%; percent similarity = 48%; the accession number of the most similar entry in 
NRAA is AAK22721.1; the name or description, and species, of the most similar 
5 protein in NRAA is: M20/M25/M40 family peptidase [Caulobacter crescentus]. 

SGPr088, SEQ ID NO:35, SEQ ID NO:70 encodes a protein that is 475 amino acids 
long. It is classified as a Metalloprotease of the PepM20 family. The protease 
domain in this protein matches the hidden Markov profile for a Peptidase_M20, 

1 0 firom amino acid 22 to amino acid 417. The positions within the HMMR profile that 
match the protein sequence are from profile position 1 to profile position 368. Other 
domains identified within this protein are: None. The results of a Snuth Waterman 
search (PAMIOO, gap open and extend penalties of 12 and 2) of the public database 
of amino acid sequences (NRAA) with this protein sequence yielded the following 

1 5 results: Pscore = 9.86-3 15; number of identical amino acids = 475; percent identity = 
100%; percent similarity = 100%; the accession number of the most similar entry in 
NRAA is XP_008819.1; the name or description, and species, of the most similar 
protein in NRAA is: Hypothetical protein FLJ 10830 [Homo sapiens]. 

20 

EXAMPLE 3 : Isolation of cDNAs Encoding Mammalian Proteases 
Materials and Methods 
Identification of novel clones 

Total RNAs are isolated using the Guanidinc Salts/Phenol extraction 
25 protocol of Chomczynski and Sacchi (P. Chomczynski and N. Sacchi, Anal. 

Biochem. 162:156 (1987)) from primary human tumors, normal and tumor cell lines, 
normal human tissues, and sorted human hematopoietic cells. These RNAs are used 

to ecncrate siniTle strnnderl rDNA the Suprrsrript Prenmplifirnfinri Svqtrm 
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RNA with 1 .5 oligo(dT)]2~i8 in a reaction volume of 60 \xL. The product is 
treated with RNaseH and diluted to 100 ]xL with H2O. For subsequent PGR 
amplification, 1-4 [iL of this sscDNA is used in each reaction. 

Degenerate oligonucleotides are synthesized on an Applied Biosystems 3948 
5 DNA synthesizer using estabhshed phosphoramidite chemistry, precipitated with 
ethanol and used unpurified for PGR. These primers are derived from the sense and 
antisense strands of conserved motifs within the catalytic domain of several 
proteases. Degenerate nucleotide residue designations are: N = A, C, G, or T; R = 
A or G; Y - G or T; H = A, G or T not G; D = A, G or T not C; S = C or G; and W = 
10 AorT. 

PGR reactions are performed using degenerate primers applied to multiple 
single-stranded cDNAs. The primers are added at a final concentration of 5 
each to a mixture containing 10 mM TrisHCl, pH 8.3, 50 mM KCl, 1.5 mM MgGlz, 
200 each deoxynucleoside triphosphate, 0.001% gelatin, 1.5 U AmpliTaq DNA 

15 Polymerase (Pcrkin-Elmer/Cetus), and 1-4 cDNA. Following 3 min denaturation 
at 95 '^C, the cycUng conditions are 94 **C for 30 s, 50 "G for 1 min, and 72 °C for 1 
min 45 s for 35 cycles. PGR Augments migrating between 300-350 bp are isolated 
from 2% agarose gels using the GeneClean Kit (Biol 01), and T-A cloned into the 
pCRII vector (Invitrogen Corp. U.S.A.) according to the manufacturer's protocol. 

20 Golonies are selected for mini plasmid DNA-preparations using Qiagen 

columns and the plasmid DNA is sequenced using a cycle sequencing dye- 
terminator kit with AmpliTaq DNA Polymerase, FS (ABl, Foster City, GA). 
Sequencing reaction products are run on an ABT Prism 377 DNA Sequencer, and 
analyzed using the BLAST alignment algorithm (Altschul, S.F. et al.,J.Mol.Biol. 

25 215:403-10). 

Additional PGR strategies are employed to connect various PGR fragments 
ox ESTs using exact or near exact oligonucleotide primers. PCR conditions are as 
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Isolation of cDNA clones : 

Human cDNA libraries are probed with PGR or EST fragments 
corresponding to protease-related genes. Probes are ^^P-labeled by random priming 
and used at 2x10* cpmJmL following standard techniques for library screening. Pre- 
5 hybridization (3 h) and hybridization (overnight) are conducted at 42 °C in 5X SSC, 
5X Denhart's solution, 2,5% dextran sulfate, 50 mM Na2P04/NaHP04, pH 7.0, 50% 
formamide with 100 mg/mL denatured sahnon sperm DNA. Stringent washes are 
performed at 65 °C in O.IX SSC and 0.1% SDS. DNA sequencing is carried out on 
both strands using a cycle sequencing dye-terminator kit with AmpliTaq DNA 
10 Polymerase, FS (ABI, Foster City, CA). Sequencing reaction products are run on an 
ABI Prism 377 DNA Sequencer. 

EXAMPLE 4: Exnression Analysis of MammaHan Proteases 
Materials and Methods 

15 Northern blot analysis 

Northern blots are prepared by rurming 10 |j,g total RNA isolated from 60 
human tumor cell lines (such as HOP-92, EKVX, NCI-H23, NCI-H226, NCI- 
H322M, NCI-H460, NCI-H522, A549, HOP-62, OVCAR-3, OVCAR-4, OVCAR-5, 
OVCAR-8, IGROVl, SK-OV-3, SNB-19, SNB-75, U251, SF-268, SF-295, SF-539, 

20 CCRF-CEM, K-562, MOLT-4, fJL-60, RPMI 8226, SR, DU-145, PC-3, HT-29, 
HCC-2998, HCT-lie, SW620, Colo 205, HTC15, KM-12, UO-31, SN12C, A498, 
CalCil, RXF-393, ACHN, 786-0, TK-10, LOX IMVI, MaLtiic-3M, SlC-MEL-2, SK- 
MEL-5, SK-MEL-28, UACC-62, UACC-257, M14, MCF-7, MCF-7/ADR RES, 
Hs578T, MDA-MB-231, MDA-MB-435, MDA-N, BT-549, T47D), from human 

25 adult tissues (such as thymus, lung, duodenum, colon, testis, brain, cerebellum, 
cortex, salivary gland, liver, pancreas, kidney, spleen, stomach, uterus, prostate, 
skeletal muscle, placenta, mammary gland, bladder, lymph node, adipose tissue), 
fiTid 2 human fetal normal tiRsuos Tfotnl liver, fetal hrnin ) nn a Henntiinnf^ 
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Filters arc hybridized with random primed [a PJdCTP-labeled probes 
synthesized from the inserts of several of the protease genes. Hybridization is 
performed at 42 overnight in 6X SSC, 0.1% SDS, IX Denhardt's solution, 100 
|ig/mL denatured herring sperm DNA with 1-2 x 10^ cpm/mL of ^^P-labeled DNA 
5 probes. The jSlters are washed in 0. IX SSC/0. 1% SDS, 65 °C, and exposed on a 
Molecular Dynamics phosphorimager. 

Quantitative PGR analysis 

RNA is isolated from a variety of normal human tissues and cell lines. 

10 Single stranded cDNA is synthesized from 10 ^Lg of each RNA as described above 
using the Superscript Preamplification System (GibcoBRL). These single strand 
templates are then used in a 25 cycle PGR reaction with primers specific to each 
clone. Reaction products are electrophoresed on 2% agarose gels, stained with 
ethidium bromide and photographed on a UV light box. The relative intensity of the 

1 5 STK-specific bands were estimated for each sample. 

DNA Array Based Expression Analysis 

Plasmid DNA array blots are prepared by loading 0.5 |j.g denatured plasmid 
for each protease on a nylon membrane. The [Y^^P]dCTP labeled single stranded 

20 DNA probes are synthesized from the total RNA isolated from several human 
immune tissue sources or tumor cells (such as thymus, dcndrocytes, mast cells, 
monocytes, B cells (primary, Jurkat, RPMI8226, SR), T cells (CD8/CD4+, THl, 
TH2, CEM, M0LT4), K562 (megakaryocytes). Hybridization is performed at 42 
for 16 hours in 6X SSC, 0.1% SDS, IX Denhardt's solution, 100 pg/mL denatured 

25 herring sperm DNA with 1 0* cpm/mL of [/^PJdCTP labeled single stranded probe. 
The filters are washed in 0. IX SSC/0.1% SDS, 65 °C, and exposed for quanfitative 
analysis on a Molecular Dynamics phosphorimager. 
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EXAMPLE 5: Protease Gene Expression 

Vector Construction 

Materials and Methods 

Expression Vector Construction 
5 Expression constructs are generated for some of the human cDNAs 

including: a) fiill-length clones in a pCDNA expression vector; and b) a GST-fusion 
construct containing the catalytic domain of the novel protease fused to the C- 
terminal end of a GST expression cassette; and c) a full-length clone containing a 
mutation within the predicted polypeptide cleaving site within the protease domain, 
10 inserted in the pCDNA vector . 

These mutants of the protease might function as dominant negative 
constructs, and will be used to elucidate the function of these novel proteases. 

EXAMPLE 6: Generation of Specific Immunoreagents to Proteases 
15 Materials and Methods 

Specific immimoreagents are raised in rabbits against KLH- or MAP- 

conjugated synthetic peptides corresponding to isolated protease polypeptides. C- 

terminal peptides were conjugated to KLH with glutaraldehyde, leaving a free C- 

terminus. Internal peptides were MAP-conjugated v^th a blocked N -terminus. 
20 Additional immunoreagents can also be generated by immunizing rabbits with the 

bacterialty expressed GST-fusion proteins containing the cytoplasmic domains of 

each novel PTK or STK. 

The various immune sera are first tested for reactivity and selectivity to 

recombinant protein, prior to testing for endogenous sources. 

25 

Western blots 

Proteins in SDS PAGE are transferred to immobilon membrane. The 

washinr hnffrr is PBS7' rstnnHnrrl pfiosphMtc-hii ffcrrH s;ili?ir nTl '7 4 i 0 1 TritfMi 
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EXAMPLE 7: Recombinant Expression and Biological Assays for Proteases 
Materials and Methods 

Transient Expression of Proteases in Mammalian Cells 
5 The pcDNA expression plasmids (1 0 }j.g DNA/1 00 mm plate) containing the 

protease constructs are introduced into 293 cells with lipofectamine (Gibco BRL). 
After 72 hours, the cells are harvested in 0.5 mL solubilization buffer (20 mM 
HEPES, pH 7.35, 150 mM NaCl, 10% glycerol, 1% Triton X-100, 1.5 mM MgClz, 1 
mM EGTA, 2 mM phenyknethylsulfonyl fluoride, 1 p.g/mL aprotinin). Sample 

1 0 aliquots arc resolved by SDS polyacrylamide gel electrophoresis (PAGE) on 6% 
acrylamidc/0.5% bis-acrylamide gels and electrophoretically transferred to 
nitrocellulose. Non-specific binding is blocked by preincubating blots in Blotto 
(phosphate buffered saline containing 5% w/v non-fat dried milk and 0.2% v/v 
nonidct P-40 (Sigma)), and recombinant protein is detected using the various anti- 

1 5 peptide or anti-GST- fusion specific antisera. 

In Kf fro Protease Assays 

In vitro Protease Assay Using Fluorogenic Peptides 

Assays are carried out using a spectrofluorometer, such as Perkin-Elmer 

20 204S. The standard reaction mixtures (100 yS) contains 200 mM Tris-IICl, pIIS.S, 
and 200 ^M fluorogenic peptide substrate. After enzyme addition, reaction mixtures 
arc incubated at 37 ""C for 30 min and terminated by addition of 1 .9 ml of 125 mM 
ZnS04 (Brenner, C., and Fuller, R. S., 1992, Proc. Natl. Acad. Set a S. A, 89:922- 
926). The precipitate is removed by centrifugation for 1 min in a microcentrifuge 

25 (15,000 X g), and the rate of product (7-amino-4-methyl-coumarin) released into the 
supernatant solution is determined fluorometrically [ (excitation) ==385 nm, 
( emission) ^ 465 nm]. Examples of substrates used in the literature include: Boc- 

(^1v Ar^^- Ar<^ 4 m(^1hv1r(Mmi;ir\'1 -imfrlr rMfM^ P..,- r-;ir. At^, \r.,\^_r \ ^■ 

'-.■parrn n\ citssc^ i\ ui*' i^t-ptuics in umicUivl sulIoxuU' lM;il ;in; Ihni diitilrd iii 'Aah. : 
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to I mM working stock before use. (Details of this assay can be found in: R. Yosuf, 
et aL J, Biol. Chem., Vol. 275, Issue 14, 9963-9969, April 7, 2000 which is 
incorporated herein by reference in its entirety including any figures, tables, or 
drawings.) 

5 

Protease assay in intact cells using fluorogenic peptides- 

Calpain activity is measured by the rate of generation of the fluorescent 
product, AMC, from intracellular thiol-conjugated Boc-Leu-Met-CNIAC (Rosser, B. 
G., Powers, S. P., and Gores, G. J. (1993) J. Biol Chem. 268, 23593-23600). Cells 

10 are dispersed, grown on glass coverslips, continuously superfused with physiologic 
saline solution at 37 °C, and sequentially imaged with a quantitative fluorescence 
imaging system. At t = 0, Boc-Leu-Met-CMAC (10 ^iM, Molecular Probes) is 
introduced into the superfusion solution, and mean fluorescence intensity (excitation 
350 nm, emission 470 nm) of individual cells is measured at 60-s intervals. At 10 

1 5 min, TNF- (30 ng/ml) is added to the superfusion solution with 10 Boc-I^u- 
Met-CMAC. The slope of the fluorescence change with respect to time represents 
the intracellular calpain activity (Rosser, et ai, 1993, J. Biol. Chem. 268:23593- 
23600). For calpain assays in whole cell populations, suspension cultures of cells 
are loaded with 10 jiM Boc-Leu-Met-CMAC, and changes in intracellular 

20 fluorescence are measured prior to and after TNFalpha addition at 37 °C using a 
FACS Vantage system. Cellular fluorescence of AMC is measured using a 360-nm 
excitation filter and a 405-nm long-pass emission filter, (Details of this assay can be 
found in: f lan, et al., 1999, J Biol Chem, 274:787-794 which is incorporated herein 
by reference in its entirety including any figures, tables, or drawings) 

25 

Protease assay using chromogenic substrates 

The proteolytic activity of enzymes is measured using a commercially 
available assay system (Athena Environmental Sciences. Tnr 1 The assav emplov^ n 

. . ■. . . . . ■■ ^iv i^ 1 : 1 1 iiKa [ upiu »u MMuLi it:ai i \ m UMMiM iii '. .ihsnrl'iaiRx;- i > i t in.- 
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dye released from the matrix to the supernatant. Reaction vials containing the 
enzyme and substrate are incubated for 3 h at 37 ^C. The activity is measured at 
different incubation tunes, and reactions are terminated by adding 500 ^1 of 0.2 N 
NaOH to each vial. The absorbance of the supernatant in each reaction vial is 
5 measured at 450 nm. The proteolytic activity is monitored using \0 \i\ 

(approximately 10 p.g) of purified protein incubated with 5 of -casein (Sigma) in 
50 mM Tris-HCl (pH 7.5) for 30 min, 1 h or 2 h at 37 °C. The reaction products are 
resolved by SDS-polyacrylamide gel electrophoresis and proteins visualized by 
staining with Coomassie Blue (Details of this assay can be found in: Faccio, et al, 
10 2000, J Biol Chem, 275:258 1 -2588 which is incorporated herein by reference in its 
entirety including any figures, tables, or drawings). 

Protease assay using radiolabeled substrate bound to mcmbranes- 

Unlabeled protease is mixed with radiolabeled substrate-containing 

15 membranes in buffer (100 mM HEPES, 100 mM NaCl, 125 jiM magnesium acetate, 
125 |iM zinc acetate, pH 7.5) and incubated at 30 °C. Typically, each reaction had a 
final volume of 80-100 Each reaction is normalized to the same final 
concentration of lysis buffer components (25 mM Tris, 0. 1 M sorbitol, 0.5 mM 
EDTA, 0.01% NaNa, pH 7.5) because the amount of membranes added to each 

20 reaction is varied. To examine metal ion specificity, reactions are assembled 

without substrate and pretreatcd with 1.125 mM 1,10-orthophcnanthrolinc for 20 
min on ice. Subsequently, metal ions and substrate-containing membranes are 
added, and reactions are initiated by incubation at 30 °C; the additions result in 
dilution of the 1,10-orthophenanthroline to a final concentration of 1 mM. The metal 

25 ions are added in the form of acetate salts firom 25-100 mM stock solutions (Zn^^, 
Mg^^, Cu^"", Co^"", or Ca^"^) that are first acidified with 2 mM concentrated HCl and 
then neutralized with 1 mM ITEPES, pH 7.5; this step is necessary to achieve full 
soluhilizxitton of /.inc acetate For analysis hv immunoprcTipifntion samples arc 
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(13,000 X g for 5-10 min at 4 °C), and immunoprccipitated with substrate-specific 
antibody. Alternatively, samples are solubilized by SDS (final concentration, 0.5%), 
boiled for 3 min, and directly immunoprecipitated after dilution with 
immunoprecipitation buffer. Immunoprecipitates are subjected to SDS- 
5 polyacrylamidc gel electrophoresis as described, fixed for 7 min with 20% 

trichloroacetic acid, dried, and exposed to a Phosphorhnager screen for detection 
and quantitation (Molecular Dynamics, Sunnyvale, CA). All of the above reagents 
can be purchased &om Sigma, (Details of this assay can be found in: Schmidt, et 
ai, 2000, JBioi Cherrty 275:6227-6233 which is incorporated herein by reference in 

10 its entirety including any figures, tables, or drawings). Variation of this assay to 
^ply to substrate not bound to membrane is straightforward. 

A comprehensive discussion of various protease assays can be found in: The 
Handbook of Proteolytic Enzymes by Alan J. Barrett (Editor), Neil D. RawUngs 
(Editor), J. Fred Wocssner (Editor) (February 1998) Academic Press, San Diego; 

1 5 ISBN: 0-1 2-079370-9 (which is incorporated herein by reference in its entirety 
including any figures, tables, or drawings). 

Similar assays are performed on bacterially expressed GST-fusion constructs 
of the proteases. 

20 

EXAMPLE 8a: Chromosomal Localization o f Proteases 

Materials And Methods 
Several sources were used to find information about the chromosomal localization of 
each of the genes described in this patent application. First, Tcytogenetic map 
25 locations of these contigs were found in the title or text of their Genbank record, or 
by inspection through the NCBI human genome map viewer 
(h ttp : / /www . ncbi . nlm . nib. go v/c gi -hi n/EntrezAium srch ?) . Altemati vely , the 
accession number of a genomic contig (identified by RT.AST r\<^ainst MRMA> wnc 
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cytogenetic localization was read from the NCBl data A thorough search of 
available literature for the cytogenetic region is also made using Medline 
(http://www.ncbi.rilm.mh.gov/PubMed/medline.htinl). References for association of 
the mapped sites with chromosomal ampUj5cations found in human cancer can be 
5 found in: Knuutila, et al.. Am J Pathol, 1998, 152:1107-1123. 

Results 

The chromosomal regions for mapped genes are hsted Table 2. The chromosomal 
positions were cross-checked with the Online Mendelian Inheritance in Man 

10 database (OMIM, http://www.ncbi.nkn.mh.gov/htbin-post/Omimy , which tracks 
genetic information for many human diseases, including cancer. References for 
association of the mapped sites with chromosomal abnormalities found in human 
cancer can be found in: Knuutila, et al., Am J Pathol, 1998, 152: 1 107-1 123. A third 
source of information on mapped positions was searching published Uterature (at 

15 NCBI, http://www.ncbi.nlm.nih.gov/entrez/query.fcgi) for documented association 
of the m^ped position with human disease. 

The following section describes various diseases that map to chromosomal 
locations established for proteases included in this patent application. The protease 
20 polynucleotides of the present invention can be used to identify individuals who 

have, or are at risk for developing, relevant diseases. As discussed elsewhere in this 
application, the polypeptides and polynucleotides of the present invention are useful 
in identifying compounds that modulate protease activity, and in turn ameliorate 
various diseases. 

25 

SGPrUO SEQIDNO:! Ip33/lpl3.3 

Novel recurrent genetic imbalances in human hepatocellular carcinoma cell lines 
identified bv comparative i'cnomic hvbridization OTepatnlorv 1Q00 
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and Iq is related to lymphogenic metastases and poor prognosis. (Genes 
Chromosomes Cancer. 1992 Nov;5(4):3 11-20.). 

SGPrl 97 SEQ ID N0:2 6p2 1 . 1 
5 Genetic imbalances with impact on survival in head and neck cancer patients. (Am J 
Pathol 2000 Aug;157(2):369-75.). Systematic screening of the LDL-PLA2 gene for 
polymorphic variants and case- control analysis in schizophrenia. (Biochcm Biophys 
Res Commun. 1997 Dec 29;241(3):630-5.) 

10 SGPr005 SEQlDNO:3 lp33 

Novel recurrent genetic imbalances in human hepatocellular carcinoma cell lines 
identified by comparative genomic hybridization. (Hepatology. 1999 
Apr;29(4): 1208-14.) Chromosome 1 alterations in breast cancer: allelic loss on Ip 
and Iq is related to lymphogenic metastases and poor prognosis. (Genes 

15 Chromosomes Cancer. 1992 Nov;5(4):311-20.). 

SGPr078 SEQ ID N0:4 1 lpl5 

Use of horizontal ultrathin gel electrophoresis to analyze allelic deletions in 
chromosome band llpl5.5 in gliomas. (Neuro-oncol. 2000 Jan;2(l):l-5.). 

20 Loss of heterozygosity and heterogeneity of its appearance and persisting in the 

course of acute myeloid leukemia and myelodysplastic syndromes. (Leuk Res. 2001 
Jan;25(l):45-53.). Chromosomal localization of two genes underlying late-infantile 
neuronal ceroid lipofuscinosis. (Neurogenetics. 1998 Mar; 1 (3) :2 17-22.). 
The usher syndromes also map to this location. (Am J Med Genet. 1999 Sep 

25 24;89(3):158-66.) 

SGPr084.2 SEQTDN0:5 12qll 

Fine genetic mapping of diffuse non-cpi(iermn1\^ir nalmnplnntnr kprntofiormn to 
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SGPr009 SEQ ID NO:6 1 lq22 

Restricted chromosome breakpoint sites on 1 Iq22-q23.1 and Uq25 in various 
hematological malignancies without MLIVALL-1 gene rearrangement. (Cancer 
5 Genet Cytogenet. 2001 Jan l;124(l):27-35.). Molecular characterization of deletion 
at llq22.1-23.3 in manfle cell lymphoma. (Br J Haematol. 1999 Mar;104(4):665- 
71 .). Structure and chromosome localization of the human CASP8 gene (impUcated 
in tumorigenesis, with loss of heterogeneity (LOII)). (Gene. 1999 Jan 
2i ;226(2):225-32. Reduced expression of adhesion molecules and cell signaling 
10 receptors by chronic lymphoc3^c leukemia cells with 1 Iq deletion. (Blood. 1999 Jan 
15;93(2):624-31.). 

SGPr286 SEQ ID NO:7 16pl3.3 

Monosomy for the most telomeric, gene-rich region of the short arm of human 
15 chromosome 16 causes minimal phenotypic effects (Eur J Hum Genet. 2001 

Mar;9(3):217-225.). Identification of a subtle t(16;19)(pl3.3;pl3.3) in an infant 
with multiple congenital abnormalities using a 12-colour multiplex FISH telomere 
assay, M-TEL. (Eur J Hum Genet. 2000 Dec;8(12):903-10). Familial Mediterranean 
fever in the 'Chuetas' of Mallorca: a question of Jewish origin or genetic 
20 heterogeneity (Eur J Hum Genet. 2000 Apr;8(4):242-6.). Familial mental 

retardation syndrome ATR-16 due to an inherited cryptic subtelomeric translocation, 
t(3;16)(q29;pl3.3) (Am J Hum Genet. 2000 Jan;66(l): 16-25). Autosomal dominant 
polycystic kidney disease: clues to pathogenesis. (Hum Mol Genet. 
1999;8(10):1861-6. Review). 

25 

SGPrOOS SEQ ID N0:8 2p23 

Familial syndromic esophageal atresia (Am J Hum Genet. 2000 Feb;66(2):436^.). 
Chromosomal reairdngcments in acute myelogenous leukemia involvini^ loci on 
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disease genes in disease genes in 12q23 and 7ptr-15 (Eur J Hum Genet. 1999 Feb- 
Mar;7(2): 110-6.). 

SGPrl98 SEQ ID NO:9 lq42 
5 Familial effort polymorphic ventricular arrhythmias in arrhythmogenic right 

ventricular cardiomyopathy map to chromosome lq42-43 (Am J Cardiol. 2000 Mar 
l;85(5):573-9.). Replication linkage study for prostate cancer susceptihility genes 
(Prostate. 2000 Oct 1;45(2): 106-14.). Linkage analyses at the chromosome 1 loci 
lq24-25 (HPCl), lq42,2-43 (PCAP), and lp36 (CAPB) in famiHes with hereditary 
10 prostate cancer (Am J Hum Genet. 2000 Feb;66(2): 539-46.). Clinical profile and 
long-term follow-up of 37 families with arrhythmogenic right ventricular 
cardiomyopathy 

(J Am Coll Cardiol. 2000 Dec;36(7):2226-33.) Arrhythmic disorder mapped to 
chromosome Iq42-q43 causes malignant polymorphic ventricular tachycardia in 
15 structurally normal hearts (J Am Coll Cardiol. 1999 Dec;34(7):2035^2.)- Analysis 
of chromosome lq42.2-43 in 152 famihes with high risk of prostate cancer. (Am J 
Hum Genet. 1999 Apr;64(4): 1087-95.). A genome-wide search for susceptibility 
genes in human systemic lupus erythematosus sib-pair families (Proc Natl Acad Sci 
USA. 1998 Dec 8;95(25):14875-9.). 

20 

SGPr210 SEQIDNO:10 19ql3.2 

A microdeletion in 19ql3.2 associated with mental retardation, skeletal 
malformations, and Diamond-Blackfan anaemia suggests a novel contiguous gene 
syndrome (J Med Genet. 2000 Fcb;37(2): 128-3 1 .). A microdeletion syndrome due 
25 to a 3-Mb deletion on 19ql3.2~Diamond-Blackfan anemia associated with 
macrocephaly, hypotonia, and psychomotor retardation. (Clin Genet. 1 999 
Jun;55(6):487-92.). Diamond-Blackfan Anaemia: an overview. (Paediatr Dmgs. 
2000 Sep-Oct:2f5):34S-5S Review! A microdeletion in l^oH ? :issoei:itefl with 
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SGPr290.2 SEQ ID NO: 1 1 2p23 

Familial syndromic esophageal atresia (Am J Hum Genet. 2000 Feb;66(2):436-44.). 
Chromosomal rearrangements in acute myelogenous leukemia involving loci on 
5 chromosome (Leukemia 1999 Oct;13(10):1534-8.). Association and linkage 
analysis of candidate chromosomal regions in multiple sclerosis: indication of 
disease genes in disease genes in 12q23 and 7ptr-15 (Eur J Hum Genet. 1999 Feb- 
Mar;7(2): 110-6.). 

10 SGPrll6 SEQ ID NO: 12 6pl2 

Familial patent ductus arteriosus and bicuspid aortic valve with hand anomalies: a 
novel heart-hand syndrome. (Am J Med Genet. 1999 Nov 19;87(2): 175-9.) Char 
syndrome, an inherited disorder with patent ductus arteriosus, maps to chromosome 
6pl2-p21. (Circulation. 1999 Jun 15;99(23):3036-42.). Clinical features of 

1 5 autosomal dominant congenital nystagmus linked to chromosome 6pl2. (Am J 
Ophthalmol. 1998 Jan;125(l):64-70.). Linkage analysis of candidate regions for 
cocliac disease genes. (Hum Mol Genet 1997 Aug;6(8): 1335-9.). Fine mapping of 
MEPIA, the gene encoding the alpha subunit of the metalloendopeptidase meprin, to 
human chromosome 6P21. (Biochem Biophys Res Commun. 1995 Nov 

20 1 3 ;2 16(2): 630-5.). Genetic linkage studies in famiUal frontal epilepsy: exclusion of 
the human chromosome regions homologous to the Rl-1 mouse locus. (Epilepsy 
Res. 1995 Nov;22(3):227-33.) 

SGPr003 SEQIDNO:13 2q37 
25 The expression of fragile sites in lymphocytes of patients with rectum cancer and 
their first-degree relatives. (Cancer Lett 2000 May I ;152(2):201-9.). Anterior 
chamber eye anomalies, redundant skin and syndactyly— a new syndrome associated 
with breakpoints at 2ci^7 ? and 7ql6 T (CYw Ovsmnrphol 1 W) rnVXnVT > 
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osteodystrophy-like syndrome complicated by several endocrinopathies: normal Gs 
alpha gene and chromosome 2q37. (J Clin Endocrinol Metab. 1998 May;83(5):1563- 
5.). Albright hereditary osteodystrophy and del(2) (q37.3) in four unrelated 
individuals. (Am J Med Genet 1995 Jul 31;58(l):l-7.). 
5 Oguchi disease: suggestion of linkage to markers on chromosome 2q. 

(J Med Genet. 1995 May;32(5):396-8. ). Malformation syndrome with t(2;22) in a 
cancer family with chromosome instability. (Cancer Genet Cytogenet. 1 989 
Apr;38(2):223-7.), 

10 SGPr016 SEQTDNO:14 SpU.l 

FGFRl and MOZ, two key genes involved in malignant hemopathies linked to 
rearrangements within the chromosomal region 8pl 1-12, (Bull Cancer. 2000 
Dec;87(12):887-94. Review). 5ql 1, 8pl 1, and 10q22 are recurrent chromosomal 
breakpoints in prostate cancer cell lines. (Genes Chromosomes Cancer. 2001 

1 5 Feb;30(2): 1 87-95 .). Unusual breakpoint distribution of 8p abnormalities in T- 
prolymphocytic leukemia: a study with YACS mapping to 8pll-pl2. 
(Cancer Genet Cytogenet. 2000 Sep; 12 1(2): 128-32). Loss of heterozygosity at 
chromosome segments 8p22 and 8p 11.2-21.1 in transitional-cell carcinoma of the 
urinary bladder. (Int J Cancer. 2000 May 15;86(4):501-5). 

20 

SGPr352 SEQIDN0:15 19pl3.3 

Clinical characteristics of hereditary cerebrovascular disease in a large family from 
Colombia (Rev Neurol. 2000 Nov 16"30;31( 10):901-7.). Molecular genetic 
alterations in hamartomatous polyps and carcinomas of patients with Pcutz-Jeghcrs 
25 syndrome. (J Clin Pathol. 2001 Feb;54(2): 126-31). Identification of a subtle 

t(16;19)(pl3.3;pl3.3) in an infant with multiple congenital abnormahties using a 12- 
colour multiplex FISH telomere assay, M-TEL. (Eur J Hum Genet. 2000 
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neuromyopathy using 1 1 novel microsatellite markers from chromosome band 
19pl3,3. (Eur J Hum Genet. 2000 Oct;8(10):809-12.). 
Genomewide scan in gemaan families reveals evidence for a novel psoriasis- 
susceptibility locus on chromosome 19pl3. (Am J Hum Genet. 2000 
5 Oct;67(4): 1020-4.). Genomewide Search in Canadian Famihes with Inflammatory 
Bowel Disease Reveals Two Novel Susceptibihty Loci. (Am J Hum Genet. 2000 
Jun;66(6):1863-1870.) 

SGPrOSO SEQIDNO:16 5ql5.3 
10 Mucohpidosis type IV: Novel MCOLNl mutations in Jewish and non- Jewish 

patients and the frequency of the disease in the Ashkenazi Jewish population. (Hum 
Mutat. 2001 May;17(5):397-402.) Myocarditis, a Rare but Severe Manifestation of 
Q Fever: Report of 8 Cases and Review of the Literature. (Clin Infect Dis. 2001 May 
15;32(10): 1440-1447.) 

15 

SGPr282 SEQIDNOil? 16pl2.3 

Linkage of benign familial infantile convulsions to chromosome 16pl2-ql2 suggests 
allelism to the infantile convulsions and choreoathetosis syndrome. (Am J Hum 
Genet. 2001 Mar;68(3):788-94.). A second-generation genomewide screen for 

20 asthma-susceptibility alleles in a founder population. (Am J Hum Genet. 2000 
Nov;67(5):l 1 54-62.). Evidence of further genetic heterogeneity in autosomal 
dominant medullary cystic kidney disease. (Nephrol Dial Transplant. 2000 
.Tun; 15(6):81 8-21.) LocaHzation of a gene for familial juvenile hypcruricemic 
nephropathy causing underexcretion-typc gout to 16pl2 by genomc-wide linkage 

25 analysis of a large family (Arthritis Rheum. 2000 Apr;43(4):925-9.). Localization of 
a hereditary neuroblastoma predisposition gene to 16pl2-pl3 (Med Pediatr Oncol. 
2000 Dec;35(6):526-30.). Identifying genes predisposing to atopic eczema (J 
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(Mol Genet Metab. 1999 Apr;66(4):231-3.). 

SGPr046 SEQ ID NO: 1 8 16q23 
A genome-wide family-based linkage study of coeliac disease. 
5 (Ann Hum Genet. 2000 Nov;64(Pt 6):479-90.). Pleiotropic syndrome of dehydrated 
hereditary stomatocytosis, pseudohyperkalemia, and perinatal edema maps to 
I6q23-q24. (Blood. 2000 Oct 1;96(7):2599~605.). Identification and fine mapping 
of a region showing a high frequency of allelic imbalance on chromosome 16q23.2 
that corresponds to a prostate cancer susceptibility locus. (Cancer Res. 2000 Jul 

10 l;60(13):3645-9.). Concurrent and independent genetic alterations in the stromal 
and epithelial cells of mammary carcinoma; implications for tumorigenesis. (Cancer 
Res. 2000 May 1;60(9): 2562-6.). A 700-kb physical map of a region of 16q23.2 
homozygously deleted in multiple cancers and spanning the common fragile site 
FRA16D. (Cancer Res. 2000 Mar 15;60(6): 1690-7.). Prognostic significance of 

15 allelic imbalance of chromosome arms 7q, 8p, 16q, and 18q in stage T3N0M0 
prostate cancer. (Genes Chromosomes Cancer. 1998 Feb;21(2):131-43.) Loss of 
heterozygosity at 16q24.1-q24.2 is significantly associated with metastatic and 
aggressive behavior of prostate cancer. (Cancer Res, 1997 Aug 15;57(16):3356-9.). 

20 SGPr060 SEQir>N0:19 15q26 

A genome-wide search for susceptibility genes in human systemic lupus 
erythematosus sib-pair families. iProc Natl Acad Sci USA. 1998 Dec 
8;95(25): 14875-9.). Linkage analysis of candidate regions for coeliac disease genes. 
(Hum Mol Genet, 1997 Aug;6(8): 1335-9.). 

25 

SGPr068 SEQIDNO:20 10q22 

Autosomal dominant myofibrillar myopathy with arrhythmogenic right ventricular 

rardiomvopnthv linked to clirnmosome lOq TAnn Wnrnl 1 000 \Tnv4r>f'^VriS!4 ^ 
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15;67(2):1 09-27.). Chromosomal basis of adenocarcinoma of the prostate. (Cancer 
hivest. 1999;17(6):441-7.) Allele loss in colorectal cancer at the Cowdcn 
disease/juvenile polyposis locus on lOq (Cancer Genet Cytogenet. 1997 
Aug;97(l):64-9.) Identification of a genetic locus for familial atrial fibrillation. (N 
5 Engl J Med. 1997 Mar 27;336(13):905-ll.)- 
SGPr096 SEQIDNO:21 3pl4 

The relationship between genetic susceptibility to head and neck cancer with the 
expression of common fi^gile sites. (Head Neck. 2000 Sep;22(6):591-8.). 

10 Concurrent and independent genetic alterations in the stromal and epithelial cells of 
mammary carcinoma: imphcations for tumorigenesis. (Cancer Res. 2000 May 
l;60(9):2562-6.) Prognostic implication of microsatellite alteration profiles in early- 
stage non-small cell lung cancer. (Clin Cancer Res. 2000 Feb;6(2):559-65). 
Loss of heterozygosity at chromosomes 3, 6, 8, 11, 16, and 17 in ovarian cancer: 

15 correlation to clmicopatho logical variables. (Cancer Genet Cytogenet. 2000 Oct 
l;122(l):49-54.). 

SGPrl 19 SEQ ID NO:22 12ql 1 

Fine genetic mapping of difiuse non-epidermolytic pabnoplantar keratoderma to 
20 chromosome 12q 1 1 -ql 3 : exclusion of the m^ped type II keratins. (Exp Dermatol 
1999 Oct;8(5):388-91.). 

SGPrl43 SEQIDNO:23 20pl3 
Hallervorden-Ppatz disease (OMIM 234200). 

25 

SGPrl64 SEQIDNO:24 llq25 

Deletion mapping of chromosome segment 1 Iq24-q25, exhibiting extensive allelic 

In^s irt earlv onset hrenst rnnrer fTnt T Cnnrcr "^001 Apr 1 '^■0''nV?nR- H 1 
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Genet Cytogenet. 2001 Jan l;124(l):27-35.). Autozygosity mapping, to 
chromosome 1 lq25, of a rare autosomal recessive syndrome causing histiocytosis, 
joint contractures, and sensorineural deafcess. (Am J Hum Genet. 1998 
May;62(5): 1123-8.). Tertiary trisomy (22qllq),47,+der(22),t(n;22). (Hum Genet. 
5 1980 Feb;53(2): 173-7.). 

SGPr28 1 SEQ ID NO:25 5q3 1 

Interleukin-5 is at 5q31 and is deleted in the 5q- syndrome. (Blood. 1988 

Apr;7 1(4): 1 150-2.). Lack of association between the interferon regulatory factor- 1 

10 (IRFl) locus at 5q31.1 and multiple sclerosis in Germany, northern Italy, Sardinia 
and Sweden. (Genes Immun. 2000;l(4):290-2.). Childhood asthma: aspects of 
global environment, genetics and management. (Changgeng Yi Xue Za Zhi. 2000 
Nov;23(l 1):641-61. Review.). Association and linkage of atopic dermatitis with 
chromosome I3ql2-14 and 5q31-33 markers. J Invest Dermatol. 2000 

15 Nov;l 15(5):906-8. Deletion of 5q31 is observed in megakaryocytic cells in patients 
with myelodysplastic syndromes and a del(5q), including the 5q- syndrome. (Genes 
Chromosomes Cancer. 2000 Dec;29(4):350-2.). Ethnic differences in genetic 
susceptibility to atopy and asthma in Singapore. (Ann Acad Med Singapore. 2000 
May;29(3):346-50. Review.). Genomewide scan for prostate cancer-aggressiveness 

20 loci. (Am J Hum Genet. 2000 Jul;67( 1 ):92-9.). Molecular genetic analysis of 
malignant ovarian germ cell tumors. (Gynecol Oncol. 2000 May;77(2):283-8.). 

SGPr075 SEQ ro NO:26 Unmapped 

25 

SGPr292.2 SEQ ID NO:27 1 0q26 

Sequence homology between 4qter and lOqtcr loci facilitates the instability of 
subtelomcric Kpnl repeat units implicated in facioscapulohumeral muscular 
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of the bladder. (Oncogene. 1997 Jim 26;14(25):3059-66.). Allelic loss on 
chromosome 10 in prostate adenocarcinoma. (Cancer Res. 1996 May 1;56(9):2143- 
7.) Severe midline fusion defects in a newborn with 10q26 — qter deletion. (Ann 
Genet 1989;32(2):124-5.) 

5 

SGPr069 SEQ ID NO:28 lp36.3 

Neurodevelopmental profile of a new dysmorphic syndrome associated with 
submicroscopic partial deletion of lp36.3. (Dev Med Child Neurol. 2000 
Mar;42(3):201-6.). Molecular Cytogenetics in Ewing Tumors: Diagnostic and 

10 Prognostic Information. (Onkologie. 2000 Oct;23 (5 ):4 16-422.). Significance of the 
small subtelomeric area of chromosome 1 (lp36.3) in the progression of malignant 
melanoma: FISH deletion screening with YAC DNA probes. (Virchows Arch. 1999 
Aug;435(2): 105-1 1). Allelic loss on chromosome 1 is associated with tumor 
progression of cervical carcinoma. (Cancer. 1999 Oct 1;86(7): 1294-8). Terminal 

15 deletion, del(l)(p36.3), detected through screening for terminal deletions in patients 
with unclassified malformation syndromes. (Am J Med Genet. 1 999 Jan 
29;82(3):249-53). Partial monosomy of chromosome lp36.3: characterization of the 
critical region and delineation of a syndrome. ( Am J Med Genet. 1995 Dec 
4;59(4):467-75). Consistent association of Ip loss of heterozygosity with 

20 pheochromocytomas from patients with multiple endocrine neoplasia type 2 
syndromes. (Cancer Res. 1992 Feb 15;52(4):770-4.). 

SGPr212 SEQTDNO:29 9q22 

Chromosome 9 deletions and recurrence of superficial bladder cancer: identification 
25 of four regions of prognostic interest. (Oncogene. 2000 Dec 14;19(54):6317-23). 
Exclusion of NF1L3 as the gene causing hereditary sensory neuropathy type 1 by 
mutation analysis. (Hum Genet 2000 Jun;106(6):594-6). CTiromosomal imbalances 

arc associated with a hitrh ri^^k of prnprr-^'^inn in nnrlv inva^ivp rpTT) nrinnn.' hl-wld-"- 
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1999 Feb;64(2):578-85). A YAC-based transcript map of human chromosome 
9q22.1-q22.3 encompassing the loci for hereditary sensory neuropathy type I and 
multiple self-healing squamous epithehoma. (Genomics. 1998 Jul 15;51(2):277-81). 
Molecular analysis of childhood primitive neuroectodermal tumors defines markers 

5 associated with poor outcome. (J Clin Oncol. 1998 Jul;16(7):2478-85). Mutilating 
neuropathic ulcerations in a chromosome 3ql3-q22 linked Charcot-Marie-Tooth 
disease type 2B family. (J Neurol Neurosurg Psychiatry. 1997 Jun;62(6):570-3). 

SGPr049 SEQ ID NO:30 5q23.3 / 5q3 1 
10 Interleukin-5 is at 5q31 and is deleted in the 5q- syndrome. (Blood. 1988 

Apr;7 1 (4) : 1 1 50-2 .). Lack of association between the interferon regulatory factor- 1 
(IRFl) locus at 5q31.1 and multiple sclerosis in Germany, northern Italy, Sardinia 
and Sweden. (Genes Immun. 2000;l(4):290-2.). Childhood asthma: aspects of 
global environment, genetics and management. (Changgeng Yi Xue Za Zhi. 2000 
15 Nov;23(l 1): 64 1-61, Review.). Association and linkage of atopic dermatitis with 
chromosome 13ql2-14 and 5q31-33 markers. J Invest Dermatol. 2000 
Nov;l 15( 5):906-8. Deletion of 5q31 is observed in megakaryocytic cells in patients 
with myelodysplastic syndromes and a del(5q), including the 5q- syndrome. 
(Genes Chromosomes Cancer. 2000 Dec;29(4):350-2.). Ethnic differences in 
20 genetic susceptibility to atopy and asthma in Singapore. (Ann Acad Med Singapore. 

2000 May;29(3):346-50. Review.). Genomewide scan for prostate cancer- 
aggressiveness loci, (Am J Hum Genet. 2000 Jul;67(l):92-9,). Molecular genetic 
analysis of malignant ovarian germ cell tumors. (Gynecol OncoL 2000 
May;77(2):283-8.). 

25 

SGPt026 SEQ ID NO:3 1 1 q3 1 

Genomewide search and genetic localization of a second gene associated with 
autosomal dominant branchio-nto-ronal svndrnmr- clinic-al rind rrnetir implirntiofv 
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review of the literature on jumping translocations in hematological malignancies and 
Crohn disease (Cancer Genet Cytogenct. 1999 Mar, 109(2): 144-9. Review). 
Molecular analysis of childhood primitive neuroectodermal tumors defines markers 
associated with poor outcome. (J Clin Oncol. 1998 Jul;16(7):2478-85). 
5 Mapping a gene (SRNl) to chromosome Iq25-q31 in idiopathic nephrotic syndrome 
confirms a distinct entity of autosomal recessive nephrosis. (Hum Mol Genet. 1995 
Nov;4(ll):2155-8). 

SGFr203 5EQ ID NO:32 2q37 

1 0 The expression of fi^gile sites in lymphocytes of patients with rectum cancer and 
their first-degree relatives. (Cancer Lett. 2000 May 1;1 52(2): 20 1-9.). Anterior 
chamber eye anomalies, redundant skin and syndactyly~a new syndrome associated 
with breakpoints at 2q37.2 and 7q36.3. (Clin Dysmorphol. 1999 Juli8(3):l 57-63.). 
Wilms' tumor and gonadal dysgenesis in a child with the 2q37.1 deletion syndrome. 

1 5 (Clin Genet. 1 998 Apr;53(4):278-80). Albright hereditary osteodystrophy and del(2) 
(q37.3) in four unrelated individuals. (Am J Med Genet. 1995 Jul 3l;58(l):l-7). 
Oguchi disease: suggestion of linkage to markers on chromosome 2q. (J Med Genet. 
1995 May;32(5):396-8). Malformation syndrome with t(2;22) in a cancer family 
with chromosome instability. (Cancer Genet Cytogenet. 1989 Apr;38(2):223-7). 

20 

SGPrl57 SEQrDNO:33 18q22.3 

Psychiatric disorder in a familial 1 5; 18 translocation and sublocahzation of myelin 
basicprotcmof 18q22.3.(AmJ Med Genet. 1996 Apr 9;67(2):1 54-61 .). 

25 SGPrl54 SEQ ID NO:34 lq32.1 

Oncogene amplification in human gliomas: a molecular cytogenetic analysis. 
(Oncogene. 1994 Sepi9(9):27 17-22). 
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SGPr088 SEQ ID NO:35 1 8q23 

Molecular characterization of patients with 18q23 deletions. (Am J Hum Genet. 
1997 Apr;60(4):860-8.) Unbalanced translocation, t(l 8;21), detected by 
fluorescence in situ hybridization (FISH) in a child with 1 8q- syndrome and a ring 
5 chromosome 21. (Am J Med Genet. 1993 Jul 1;46(6): 647-51). 

EXAMPLE 8b: Candidate Single Nucleotide Polymorphisms (SNPs) 

Materials And Methods 
The most common variations in human DNA are single nucleotide polymorphisms 

10 (SNPs), which occur qjproximately once every 1 00 to 300 bases. Because SNPs are 
expected to facilitate large-scale association genetics smdies, there has recently been 
great interest in SNP discovery and detection. Candidate SNPs for the genes in this 
patent were identified by blastn searching the nucleic acid sequences against the 
public database of sequences containing documented SNPs (dbSNP, at NCBI, 

15 http://www.ncbi.nlm.nih.gov/SNP/snpblastpretty.html). dbSNP accession numbers 
for the SNP -containing sequences are given. SNPs were also identified by 
comparing several databases of expressed genes (dbEST, NRNA) and genomic 
sequence (i.e., NRNA) for single basepair mismatches. The results are shown in 
Table 1, m the column labeled "SNPs". These are candidate SNPs - their actual 

20 frequency in the himian population was not determined. The code below is standard 
for representing DNA sequence: 

G = Guano sine 

A - Adenosine 

25 T = Thymidine 

C - Cytidine 

R - G or A, puRine 
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s 


= C or G, Strong (3 H-bonds) 


M 


^ A or C, aMino 


B 


-C, G or T (i.e., not A) 


D 


= A,GorT(i.e., not C) 


H 


= A,CorT(i.e.,notG) 


V 


-A, C or G (i.e., not T) 


N 


-A, CGor T, aNy 


X 


A, C, G or T 



10 complementary GATCRYWSKMBVDHNX 

DNA +-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+ 
strands CTAGYRSWMKVBHDNX 

For example, if two versions of a gene exist, one with a "C" at a given position, 
15 and a second one with a "T: at the same position, then that position is represented as 
a y, which means C or T. SNPs may be important in identifying heritable traits 
associated with a gene. 

Results 

20 The results of SNP identification are contained in Table 2 above, and 

in Example 1, under the section entitled DESCRIPTION OF NOVEL PROTEASE 
POLYNUCLEOTIDES. As discussed above, a varietyof SNPs were identified in 
the protease polynucleotides of the present invention. 

25 EXAMPLE 9: Demonstration Of Gene Amplij5cation By Southern Blotting 
Materials and Methods 

Nylon membranes arc purchased from Bochringcr Mannheim. Denaturing 
solution contains 0.4 M NaOH and 0.6 M NaCl. Neutralization solution contains 
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DNA, 0.1 mg/mL yeast tRNA, and 0.2 % sodium dodecyl sulfate. Restriction 
enzymes are purchased from Boehringer Mannheim. Radiolabeled probes arc 
prepared using the Prime-it II kit by Stratagene. The p-actin DNA fragment used for 
a probe template is purchased from Clontech. 
5 Genomic DNA is isolated from a variety of tumor cell lines (such as MCF-7, 

MDA-MB-231, Calu-6, A549, HCT-15, HT-29, Colo 205, LS-180, DLD-1, HCT- 
1 16, PC3, CAPAN-2, MIA-PaCa-2, PANC-1, AsPc-1, BxPC-3, OVCAR-3, 
SK0V3, SW 626 and PA-1, and from two normal cell lines. 

A 10 |ig aliquot of each genomic DNA sample is digested with EcoR I 
1 0 restriction enzyme and a separate 10 |ig sample is digested with Hind HI restriction 
enzyme. The restriction-digested DNA samples are loaded onto a 0.7% agarose gel 
and, following electrophoretic separation, the DNA is capillary-transferred to a 
nylon membrane by standard methods (Sambrook, J. et aL (1989) Molecular 
Cloning: A Laboratory ManuaL Cold Spring Harbor Laboratory). 

15 

EXAMPLE 10: Detection Of Protein-Protein Interaction llirough Phage Display 
Materials And Methods 

Phage display provides a method for isolating molecular interactions based 
on affinity for a desired bait. cDNA fragments cloned as fusions to phage coat 
20 proteins are displayed on the surface of the phage. Phage(s) interacting with a bait 
are enriched by affinity purification and the insert DNA from individual clones is 
analyzed. 

T7 Phage Display Libraries 

All libraries were constructed in the T7Selectl-lb vector (Novagen) 
25 according to the manufacturer's directions. 
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Bait Presentation 

Protein domains to be used as baits are generated as C-terroinal fusions to 
GST and expressed in E. coli. Peptides are chemically synthesized and biotinylated 
at the N-terminus using a long chain spacer biotin reagent. 
5 Selection 

AHquots of refreshed libraries (lO^'^-lO^^ pfu) supplemented with PanMix 
and a cocktail of E. coli inhibitors (Sigma P-8465) are incubated for 1-2 hrs at room 
temperature with the immobilized baits. Unbound phage is extensively washed (at 
least 4 times) with wash buffer. 
10 After 3-4 rounds of selection, bound phage is eluted in 100 |iL of 1% SDS 

and plated on agarose plates to obtain single plaques. 

Identification of insert DNAs 

Individual plaques are picked into 25 |j.L of 10 mM EDTA and the phage is 
disrupted by heating at 70 °C for 1 0 min. 2 of the disrupted phage are added to 
15 50 PGR reaction mix. The insert DNA is amplified by 35 rounds of thermal 
cycling (94 °C, 50 sec; 50 °C, Imin; 72 °C, Imin). 

Composition of Buffer 

1 Ox PanMix 

5% Triton X-lOO 
20 10% non-fat dry milk (Carnation) 

10 mM EOT A 

250 mM NaF 

250 |ig/mL Heparin (sigma) 

250 ^g/mL sheared, boiled salmon sperm DNA (sigma) 
25 0.05% Na azide 

Prepared in PBS 
Wash Buffer 
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25 \x\ g/mL heparin 
PGR reaction mix 

1 .0 mL 1 Ox PGR buffer (Perkin-Elmer, with 1 5 mM Mg) 

0.2 mL each dNTPs (10 mM stock) 
5 0. 1 mL T7UP primer (15 pmol/^L) GGAGCTGTCGTATTCCAGTC 

0. 1 mL T7DN primer (15 pmol/(iL) 

AACCCCTCAAGACCCGTTTAG 

0.2 mL25 mM MgCl2 or MgS04 to compensate for EDTA 
Q.S, to 10 mL with distilled water 
10 Add 1 unit of Taq polymerase per 50 \iL reaction 

LIBRARY: T7 Select 1-H441 



CONCLUSION 

1 5 One skilled in the art would readily appreciate that the present invention is 

well adapted to cany out the objects and obtain the ends and advantages mentioned, 
as well as those inherent therein. The molecular complexes and the methods, 
procedures, treatments, molecules, specific compounds described herein are 
presently representative of preferred embodiments, are exemplary, and are not 

20 intended as limitations on the scope of the invention. It will be readily apparent to 
one skilled in the art that varying substitutions and modifications may be made to 
the invention disclosed herein without departing from the scope and spirit of the 
invention. 

All patents and publications mentioned in the specification are indicative of 
25 the levels of those skilled in the art to which the invention pertains. All patents and 
publications are herein incorporated by reference to the same extent as if each 
individual publication was specificallv and individuallv indicated to be incorporated 
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llie invention illustratively described herein suitably may be practiced in the 
absence of any element or elements, limitation or limitations which is not 
specifically disclosed herein. Thus, for example, in each instance herein any of the 
terms "comprising," "consisting essentially of and "consisting of may be replaced 
5 with either of the other two terms. The terms and expressions which have been 
employed are used as terms of description and not of limitation, and there is no 
intention that in the use of such terms and expressions of excluding any equivalents 
of the features shown and described or portions thereof, but it is recognized that 
various modifications are possible within the scope of the invention claimed. Thus, 

10 it should be understood that although the present invention has been specifically 
disclosed by preferred embodiments and optional features, modification and 
variation of the concepts herein disclosed may be resorted to by those skilled in the 
art, and that such modifications and variations are considered to be within the scope 
of this invention as defined by the appended claims. 

1 5 In addition, where features or aspects of the invention are described in terms 

of Markush groups, those skilled in the art will recognize that the invention is also 
thereby described in terms of any individual member or subgroup of members of the 
Markush group. For example, if X is described as selected fix>m the group 
consisting of bromine, chlorine, and iodine, claims for X being bromine and claims 

20 for X being bromine and chlorine are fiilly described. 

In view of the degeneracy of the genetic code, other combinations of nucleic 
acids also encode the claimed peptides and proteins of the invention. For example, 
all four nucleic acid sequences GCT, GCC, GCA, and GCG encode the amino acid 
alanine. Therefore, if for an amino acid there exists an average of three codons, a 

25 polypeptide of 100 amino acids in length will, on average, be encoded by 3 1 00, or 5 
X 1047, nucleic acid sequences. TTius, a nucleic acid sequence can be modified to 
form a second nucleic acid sequence, encoding the same polypeptide as encoded by 
the first nucleic acid sequences, nsinp routine proccdurcR and without undue 
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into account the codon usage, especially that preferred in humans. Furthermore, 
changes in the amino acid sequences of polypeptides, or in the corresponding 
nucleic acid sequence encoding such polypeptide, may be designed or selected to 
take place in an area of the sequence where the significant activity of the 
5 polypeptide remains unchanged. For example, an amino acid change may take place 
within a (3-tum, away from the active site of the polypeptide. Also changes such as 
deletions {e.g. removal of a segment of the polypeptide, or in the corresponding 
nucleic acid sequence encoding such polypeptide, which does not affect the active 
site) and additions {e.g. addition of more amino acids to the polypeptide sequence 

10 without affecting the function of the active site, such as the formation of GST-fiision 
proteins, or additions in the corresponding nucleic acid sequence encoding such 
polypeptide without affecting the function of the active site) are also within the 
scope of the present iuvention. Such changes to the polypeptides can be performed 
by those with ordinary skill in the art using routine procedures and without undue 

1 5 experimentation. Thus, all possible nucleic and/or amino acid sequences that can 
readily be determined not to affect a significant activity of the peptide or protein of 
the invention are also fully described herein. 

The invention has been described broadly and generically herein. Each of 
the narrower species and subgeneric groupings falUng within the generic disclosure 

20 also form part of the invention. This includes the generic description of the 

invention with a proviso or negative limitation removing any subject matter from the 
genus, regardless of whether or not the excised material is specifically recited 
herein. 

Other embodiments are within the following claims. 
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What is claimed is: 

CLAIMS 

1 . An isolated, enriched or purified nucleic acid molecule encoding a 
protease polypeptide, wherein said nucleic acid molecule comprises a nucleotide 

5 sequence that: 

(a) encodes a polypeptide having an amino acid sequence selected from 
the group consisting of those set forth in SEQ ID NO:36, SEQ ID NO:37, SEQ ID 
NO:38, SEQ ID NO:39, SEQ ID NO:40, SEQ ID NO:41 . SEQ ID NO:42, SEQ ID 
NO:43, SEQ ID NO:44, SEQ ID NO:45, SEQ ID NO:46, SEQ ID NO:47, SEQ ID 
10 NO:48, SEQ ID NO:49, SEQ ID NO:50, SEQ ID N0:51, SEQ ID NO:52, SEQ ID 
NO:53, SEQ ID NO:54, SEQ ID NO:55, SEQ ED NO:56, SEQ ID NO:57, SEQ ID 
NO:58, SEQ ID NO:59, SEQ ID NO:60, SEQ ID N0:61, SEQ ID NO:62, SEQ ID 
NO:63, SEQ ID NO:64, SEQ ID NO:65, SEQ ID NO:66, SEQ ID NO:67, SEQ ID 
NO:68, SEQ ID NO:69, and SEQ ID NO:70; 
15 (b) is the complement of the nucleotide sequence of (a); 

(c) hybridizes under stringent conditions to the nucleotide molecule of 
(a) and encodes a protease polypeptide. 

2. The nucleic acid molecule of claim 1 , further comprising a vector or 
20 promoter effective to initiate transcription in a host cell. 

3. The nucleic acid molecule of claim 1, wherein said nucleic acid 
molecule is isolated, enriched, or purified fi-om a mammal. 

25 4. The nucleic acid molecule of claim 3, wherein said mammal is a 

human. 
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sequence encoding a protease polypeptide having an amino acid sequence selected 
from the group consisting of those set forth in SEQ ID NO:36, SEQ ID NO:37, SEQ 
ID NO:38, SEQ ID NO:39, SEQ ID NO:40, SEQ ID NO:41, SEQ ID NO:42, SEQ 
ID NO:43, SEQ ID NO:44, SEQ ID NO:45, SEQ ID NO:46, SEQ ID NO:47, SEQ 
5 ID NO:48, SEQ ID NO:49, SEQ ID NO:50, SEQ ID N0:51, SEQ ID NO:52, SEQ 
ID NO:53, SEQ ID NO:54, SEQ ID NO:55, SEQ ID NO:56, SEQ ID NO:57, SEQ 
ID NO:58, SEQ ID NO:59, SEQ ID NO:60, SEQ ID N0:61, SEQ ID NO:62, SEQ 
ID NO:63, SEQ ID NO:64, SEQ ID NO:65, SEQ ID NO:66, SEQ ID NO:67, SEQ 
ID NO:68, SEQ ID NO:69, and SEQ ID NO:70. 

10 

6. An isolated, enriched, or purified protease polypeptide, wherein said 
polypeptide comprises an amino acid sequence at least about 90% identical to a 
sequence selected from the group consisting of those set forth in SEQ ID NO: 3 6, 
SEQ ID NO:37, SEQ ID NO:38, SEQ ID NO:39, SEQ ID NO:40, SEQ ID NO:41, 

15 SEQ ID NO:42, SEQ ID NO:43, SEQ ID NO:44, SEQ ID NO:45, SEQ ID NO:46, 
SEQ ID NO:47, SEQ ID NO:48, SEQ ID NO:49, SEQ ID NO:50, SEQ ID NO:51, 
SEQ ID NO: 52, SEQ ID NO:53, SEQ ID NO:54, SEQ ID NO:55, SEQ ID NO:56, 
SEQ ID NO:57, SEQ ID NO:58, SEQ ID NO:59, SEQ ID NO:60, SEQ ID NO:61, 
SEQ ID NO:62, SEQ ID NO:63, SEQ ID NO:64, SEQ ID NO:65, SEQ ID NO:66, 

20 SEQ ID NO:67, SEQ ID NO:68, SEQ ID NO:69, and SEQ ID NO:70. 

7. The protease polypeptide of claim 7, wherem said polypeptide is 
isolated, purified, or enriched from a mammal. 

25 8. The protease polypeptide of claim 8, wherein said mammal is a 

human. 

9. An antibody or antibody fragment havini^ specific binding affinity to 

iv2 
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forth in SEQ ID NO;36, SEQ ID NO:37, SEQ ID NO:38, SEQ ID NO:39, SEQ ID 
NO:40, SEQ ID N0:41, SEQ ID NO:42, SEQ ID NO:43, SEQ ID NO:44, SEQ ID 
NO:45, SEQ ID NO:46, SEQ ID NO:47, SEQ ID NO:48, SEQ ID NO:49, SEQ ID 
NO:50, SEQ ID NO:51, SEQ ED NO:52, SEQ ID NO:53, SEQ ID NO:54, SEQ ID 
5 NO:55, SEQ ID NO:56, SEQ ID NO:57, SEQ ID NO:58, SEQ ID NO:59, SEQ ID 
NO:60, SEQ ID N0:61, SEQ ID NO:62, SEQ ID NO:63, SEQ ID NO:64, SEQ ID 
NO:65, SEQ ID NO:66, SEQ ID NO:67, SEQ ID NO:68, SEQ ID NO:69, and SEQ 
ID NO:70. 

10 10. A hybridoma which produces the antibody of Claim 9. 

11. A kit comprising an antibody which binds to a polypeptide of claim 6 
and a negative control antibody. 

12. A method for identilying a substance that modulates the activity of a 
1 5 protease polypeptide comprising the steps of: 

(a) contacting the protease polypeptide substantially identical to an 
amino acid sequence selected from the group consisting of those set forth in SEQ ID 
NO:36, SEQ ID NO:37, SEQ ID NO:38, SEQ ID NO:39, SEQ ID NO:40, SEQ ID 
N0:41, SEQ ID NO:42, SEQ ID NO:43, SEQ ID NO:44, SEQ ID NO:45, SEQ ID 

20 NO:46, SEQ ID NO:47, SEQ ID NO:48, SEQ ID NO:49, SEQ ID NO:50, SEQ ID 
NO:51, SEQ ID NO:52, SEQ ID NO:53, SEQ ID NO:54, SEQ ID NO:55, SEQ ID 
NO:56, SEQ ID NO:57, SEQ ID NO:58, SEQ ID NO:59, SEQ ID NO:60, SEQ ID 
NO:61 , SEQ ID NO:62, SEQ ID NO:63, SEQ ID NO:64, SEQ ID NO:65, SEQ ID 
NO:66, SEQ ID NO:67, SEQ ID NO:68, SEQ ID NO:69, and SEQ ID NO:70 with a 

25 test substance; 

(b) measuring the activity of said polypeptide; and 

(c) determining whether said substance modulates the activity of said 
polvpeptide 
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13. A method for identifying a substance that modulates the activity of a 
protease polypeptide in a cell comprising the steps of: 

(a) expressing a protease polypeptide having substantially identical to an 
anuno acid sequence selected ftx)m the group consisting of those set forth in SEQ ID 

5 NO:36, SEQ ID NO:37, SEQ ID NO:38, SEQ ID NO:39, SEQ ID NO:40, SEQ ID 
NO:41, SEQ ID NO:42, SEQ ID NO:43, SEQ ID NO:44, SEQ ID NO:45, SEQ ID 
NO:46, SEQ ID NO:47, SEQ ID NO:48, SEQ ID NO:49, SEQ ID NO:50, SEQ ID 
NO:51, SEQ ID NO:52, SEQ ID NO:53, SEQ ID NO:54, SEQ ID NO:55, SEQ ID 
NO:56, SEQ ID NO:57, SEQ ID NO:58, SEQ ID NO:59, SEQ ID NO:60, SEQ ID 
10 NO:61, SEQ ID NO:62, SEQ ID NO:63, SEQ ID NO:64, SEQ ID NO:65, SEQ ID 
NO:66, SEQ ID NO:67, SEQ ID NO:68, SEQ ID NO:69, and SEQ ID NO:70; 

(b) adding a test substance to said cell; and 

(c) monitoring a change in cell phenotype or the interaction between said 
polypeptide and a natural binding partner. 

15 

14. A method for treating a disease or disorder by administering to a 
patient in need of such treatment a substance that modulates the activity of a 
protease substantially identical to an amino acid sequence selected jQrom the group 
consisting of tiiose set forth in SEQ ID NO:36, SEQ ID NO:37, SEQ ID NO:38, 

20 SEQ ID NO:39, SEQ ID NO:40, SEQ ID NO:41, SEQ ID NO:42, SEQ ID NO:43, 
SEQ ID NO:44, SEQ ID NO:45, SEQ ID NO:46, SEQ ID NO:47, SEQ ID NO:48, 
SEQ ID NO:49, SEQ ID NO:50, SEQ ID N0:51, SEQ ID NO:52, SEQ ID NO:53, 
SEQ ID NO:54, SEQ ID NO:55, SEQ ID NO:56, SEQ ID NO:57, SEQ ID NO:58, 
SEQ ID NO:59, SEQ ID NO:60, SEQ ID N0:61, SEQ ID NO:62, SEQ ID NO:63, 

25 SEQ ID NO:64, SEQ ID NO:65, SEQ ID NO:66, SEQ ID NO:67, SEQ ID NO:68, 
SEQ ID NO:69, and SEQ ID NO:70. 
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cardiovascular disease, brain or neuronal-associated diseases, metabolic disorders 
and inflammatory disorders. 

16. The method of claim 15, wherein said disease or disorder is selected 
5 fix)m the group consisting of cancers of tissues; cancers of blood or hematopoietic 

origin; cancers of the breast, colon, lung, prostrate, cervical, brain, ovarian, bladder 
or kidney. 

17. The method of claim 15, wherein said disease or disorder is selected 
10 from the group consisting of central or peripheral nervous system diseases, 

migraines; pain; sexual dysfimction; mood disorders; attention disorders; cognition 
disorders; hypotension; hypertension; psychotic disorders; neurological disordersand 
dyskinesias. 

15 18. The method of claim 15, wherein said substance modulates protease 

activity in vitro. 

1 9. The method of claim 1 9, wherein said substance is a protease 
inhibitor. 

20 

20. A method for detection of a protease polypeptide in a sample as a 
diagnostic tool for a disease or disorder, wherein said method comprises: 

(a) contacting said sample with a nucleic acid probe which hybridizxs under 
hybridization assay conditions to a nucleic acid target region of a protease 
25 polypeptide having an amino acid sequence selected from the group consisting of 
those set forth in SEQ ID NO:36, SEQ ID NO:37, SEQ ID NO:38, SEQ ID NO:39, 
SEQ ID NO:40, SEQ ID NO:41 , SEQ ID NO:42, SEQ ID NO:43, SEQ ID NO:44, 
SFO in vo-i^ spr^ rn no 46 spom sf-o no-4s: <=;r^o m no 4<> 
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SEQ ID NO:60, SEQ ID NO:61, SEQ ID NO:62, SEQ ID NO:63, SEQ ID NO:64, 
SEQ ID NO:65, SEQ ID NO:66, SEQ ID NO:67, SEQ ID NO:68, SEQ ID NO:69, 
and SEQ ID NO:70, or one or more fragments thereof, with a control nucleic acid 
target region encoding said protease polypeptide, or one or more fragments thereof, 
5 and 

(b) detecting diJOfcrences in sequence or amount between said target region 
and said control target region, as an indication of said disease or disorder 



25, The method of claim 25, wherein said disease or disorder is selected 
10 from the group consisting of cancers, immune-related diseases and disorders, 

cardiovascular disease, brain or neuronal- associated diseases, metabolic disorders 
and inflammatory disorders. 

26. The method of claim 25, wherein said disease or disorder is selected 
15 from the group consisting of cancers of tissues; cancers of hematopoietic cancers of 

blood or hematopoietic origin; cancers of the breast, colon, lung, prostrate, cervical, 
brain, ovarian, bladder or kidney. 



27. The method of claim 25, wherein said disease or disorder is selected 
20 from the group consisting of central or peripheral nervous systems disease, 

migraines, pain; sexual dysfunction; mood disorders; attention disorders; cognition 
disorders; hypotension; hypertension; psychotic disorders; neurological disorders; 
and dyskmcsias. 



25 28. An isolated, enriched or purified nucleic acid molecule that 

comprises a nucleic molecule encoding a domain of a protease polypeptide having a 
sequence selected from the group consisting of SEQ ID NO:36, SEQ ID NO:37, 
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SEQ ID NO:53, SEQ ID NO:54, SEQ ID NO:55, SEQ ID NO:56, SEQ ID NO:57, 
SEQ ID NO:58, SEQ ID NO:59, SEQ ID NO:60, SEQ ID N0:61, SEQ ID NO:62, 
SEQ ID NO:63, SEQ ID NO:64, SEQ ID NO:65, SEQ ID NO:66, SEQ ID NO:67, 
SEQ ID NO:68, SEQ ID NO:69, and SEQ ID NO:70. 

5 

29. An isolated, enriched or purified nucleic acid molecule encoding a 
protease polypeptide which comprises a nucleotide sequence that encodes a 
polypeptide having an amino acid sequence that has least 90 % identity to a 
polypeptide selected from the group consisting of those set forth in SEQ ID NO:36, 

10 SEQ ID NO:37, SEQ ID NO:38, SEQ ID NO:39, SEQ ID NO:40, SEQ ID NO:41, 
SEQ ID NO:42, SEQ ID NO:43, SEQ ID NO:44, SEQ ID NO:45, SEQ ID NO:46, 
SEQ ID NO:47, SEQ ID NO:48, SEQ ID NO:49, SEQ ID NO:50, SEQ ID NO:51, 
SEQ ID NO:52, SEQ ID NO:53, SEQ ID NO:54, SEQ ID NO:55, SEQ ID NO:56, 
SEQ ID NO:57, SEQ ID NO:58, SEQ ID NO:59, SEQ ID NO:60, SEQ ID NO:61, 

15 SEQ ID NO:62, SEQ ID NO:63, SEQ ID NO:64, SEQ ID NO:65, SEQ ID NO:66, 
SEQ ID NO:67, SEQ ID NO:68, SEQ ID NO:69, and SEQ ID NO:70. 

30. The isolated, enriched or purified nucleic acid molecule according to 
Claim 1 wherein the molecule comprises a nucleotide sequence substantially 

20 identical to a sequence selected firom the group consisting of SEQ ID NO: 1, SEQ ID 
NO:2, SEQ ID N0:3, SEQ ID N0:4, SEQ ID NO:5, SEQ ID NO:6, SEQ ID N0:7, 
SEQ ID N0:8, SEQ ID N0:9, SEQ ID NO: 10, SEQ ID NO:l 1, SEQ ID NO: 12, 
SEQ ID NO: 13, SEQ ID NO: 14, SEQ ID NO: 15, SEQ ID NO: 16, SEQ ID NO: 17, 
SEQ ID NO: 18, SEQ ID NO: 19, SEQ ID NO:20, SEQ ID N0:21, SEQ ID NO:22, 

25 SEQ U3 NO:23, SEQ ID NO:24, SEQ ID NO:25, SEQ ID NO:26, SEQ ID NO:27, 
SEQ ID NO:28, SEQ ID NO:29, SEQ ID NO:30, SEQ ID N0:3U SEQ ID NO:32, 
SEQ ID NO:33, SEQ ID NO:34, and SEQ ID NO:35. 
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that encodes a polypeptide that is selected from the group consisting of SEQ ID 
NO:36, SEQ ID NO:37, SEQ ID NO:38, SEQ ID NO:39, SEQ ID NO:40, SEQ ID 
N0:41, SEQ ID NO:42, SEQ ID NO:43, SEQ ID NO:44, SEQ ID NO:45, SEQ ID 
NO:46, SEQ ID NO:47, SEQ ID NO:48, SEQ ID NO:49, SEQ ID NO:50, SEQ ID 
5 N0:5I, SEQ ID NO:52, SEQ ID NO:53, SEQ ID NO:54, SEQ ID NO:55, SEQ ID 
NO:56, SEQ ID NO:57, SEQ ID NO:58, SEQ ID NO:59, SEQ ID NO:60, SEQ ID 
NO:61, SEQ ID NO:62, SEQ ID NO:63, SEQ ID NO:64, SEQ ID NO:65, SEQ ID 
NO:66, SEQ ID NO:67, SEQ ID NO:68, SEQ ID NO:69, and SEQ ID NO:70. 

1 0 32. The isolated, enriched or purified nucleic acid molecule of Claim 3 1 

consisting essentially of about 10-30 contiguous nucleotide bases of a nucleic acid 
sequence selected from the group consisting of SEQ ID NO:l, SEQ ID NO:2, SEQ 
ID N0:3, SEQ ID NO:4, SEQ ID NO:5, SEQ ID N0:6, SEQ ID N0:7, SEQ ID 
NO:8, SEQ ID NO:9, SEQ ID NO:10, SEQ ID NO:l 1, SEQ ID N0:12, SEQ ID 

15 NO:13, SEQ ID N0:14, SEQ ID N0:15, SEQ ID N0:16, SEQ ID NO:17, SEQ ID 
NO:18, SEQ ID NO:19, SEQ ID NO:20, SEQ ID N0:21, SEQ ID NO:22, SEQ ID 
NO:23, SEQ ID NO:24, SEQ ID NO:25, SEQ ID NO:26, SEQ ID NO:27, SEQ ID 
NO:28, SEQ ID NO:29, SEQ ID NO:30, SEQ ID NO:3U SEQ ID NO:32, SEQ ID 
NO:33, SEQ ID NO:34, and SEQ ID NO:35. 
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Figure lA 

AC^AA^rCACC^^ 
GACCAACTAOT^ 

CAG^^TOGCACAGGCAGCAT^^ 
GACCCCCArc^^ 
GAT^ATCCTGGGGCT^ 
AATCACCAOToiAGCATGCrcACGCrGAG^ 

^^TACC™^ 

GCTMATCAGGCCATCITCCATACC^ 

cg^gctgtoIgg^^^ 

cS?ScAGGCCAlTGGACGCACrGCGGGCCAGTA 
GCCTCAGCAGCArlCCCACGC^C^a^^^ 

CCmXACCAGCCAGGACCAGGGCITCrGCACCAGTGGTITCCAGGGTGACr^^^^ 
GGATCCTGGGGAATGTCTrCATCTGGGAGTATTACAGTGTCrn'GACAGGACCAATAAC CG KxT GG 

ggcrggcgaaggctgtctga 

aStagItgS^c^^^ 
SSgctgcitagagtgtgccaccacc^^ 

GGCCrGCG(K:CGCrATATTGAGGACCACGCCCTGAAACACTTrGAGGAGACGGGACACCC^ 
CX^ATGGAAGTCCGGGATCTCrACGTGTTCTGTTACCTGTGCAAGGACTACGTGCT 

Sgag^c^ga^^^ 

CCGGTGAGA^^^ 

GArCKTCKrGGCIXJTGGTTCGAGAAGAGCrCCCGGGGCC^^^ 
GAGGAGGCOTGGAGCGCAAGAAGGAGGAGG 

?AGGcaro^c^^ 

GCCACCrCCAGAAGTrCCGAGAATGTTTCCTCAACCTTGACCCTT^ 

CCAAAGCCACCAACGGGAAGACTCAGCTTTCTGGCAAGCCAACCAACAGCICGGCCAC 

TCCnTGAGAAATGACAGGGCCGAGGCATGCGAGCGOGAGGGTTTCTGCTGCiAACGGCAGGGCCT^ 

CATTAGTCGGACiTCTGGAGCTCATCCAGAACAAGGAGCCGAGTTCAAACK'ACAlTrCCCTC^^ 

TGAACTGCACACCCTClTCCGAGTCATGTGGTCCGGGAAGTGGGCCCTAGTGTCG<XCr^^^ 

G(-rCCACrCAGTGTGGAGCCTGATCCCTGCCITCCGCGGCTACGACCAACAG^^ 

TCTCTGCGAGCTGCrGCACAAGGTGCAGCAGGAACrCGAGTCrGAGGGCACCACACGCCGGATCC 

TCATCCCCTrCTCCCAGAGGAAGCrCACCAAACAGCn'CrrAAAGGTGGTGAATACCATAm 

GGCAGCTGCTCAGTCAGGGAAGGrGGTCTGGCCGTAATCATCGAGAGAAGATTGGGGrCCATGTC 

GrCTTTGACCAGGTATrAACCATGGAACCriTACTGCTGCAGGGACATGCTCTCCTCTCnTGAC^ 

GAGACCriTGCCrATGATCTCTCCGCAGTGGTCATGCATCACGGGAAAGGCJriTGGCTCAGGACAC 

TACACAGCCrATrGCrACAAC:ACAGAGGGAGGGGAGCAGACCCAGGG'nTGGCrArCACCAACCCJ 

GGAGTACCrGCCrAAGCCAGACiG(JAGCTGGCA(^CAC-Cl-I^X3AAAGCArrCCCITlGArcnGA 

>S(jPR 005 SEQ ID NO :^ _ ^ ^ .„^^^,„ , , 

ATGGGCiCCAAGACTCAlTCC:<jlTTCTATTrrrGrnxjllTACC:CTATr^^^^ rcloA 

GGAAAGGCAAGTCTATCCGCCACiAGAATGGAGGAGCAGCiGTGTACTGGAGACGTITCTGArKiGAC 

CACCCAAAGGCTCATCCAA'lTGCCAAGTATTATTTCAATAATGATGCTGT^'GCmTGACK'C^ 

ACCAACn^ACCrGGATrCTTTCrACTriTGGGGAGATCAGCACTGGGACACCACCCCAAAA'mCCTA 

GTCTCTrTGATACGGGTTCCrCCAATCTGTAGCCTGCCCrCCATCTACTGCCAGAGCC^ 

CCAATCAC:AACAGGTlCAATCCCAGCCrGTCCTCCACCrrCAGAAACGATGCiACAAACCrATGGAC 

TATCCTATGGGAGiriGCAGCCTGAGTGTGTTCCTGliGCTATGACACKjTC^ACTG^^ 

TTGTCAATAACCAGGAGTlTGGCCrGAGTGAGAATGAGCCCAGCGACCamTrA™ 

iTnArGGGATrrrfiGGAATnGrrTArrrAAArATGGCACiAGGGGAArrrrrc'rACAGTAAiGrAG 
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GCCACTGGCrrGTGCTCTGAGGGlTGCCAGGCCAlTGTGGATACCGAGACCllCCTGCrGGCAGlT 

CCTCAGCAGTACATGGCCrCCTTCCTGCAGGCAACAGGACCCCAGCAGGCTCAGAATGGTGACm^ 

GTGGlCAACTGCAGCTACATACAGAGCATGCCCACCATCACCTrCATCATCGGCGGGGCCCAGr^^ 

CCTCnGC(^CCCrCTGAATATGTCTTCAATAACAATGGCTACTGCAGGOT 

TCiCCIGCCCTCCCGCAGTGGGCAGCCCCTCrGGAITCTGGGGGATGTCITCCTCAAGG^^ 

TCTGTCrATGACATGGCCAACAACAG(lGT(3GGCITrGCCrTCrCTGCCTAG 

>SGPR 078 SEQ ID NO:4 _ 
ATG(^AGCCCrcCAGCClTCTGCCGCTCGCCCrCTGCCTGCr(T^ 
GGATCCCGCTOCACAAGTTCACXJTCCATCCGCCGGACCATGTCGGAGGTrGGGGGCT 
GACCTGA'n'GCCAAAGGCCCX3GTCTCAAAGTACIXXCAGGCGGTG<X 

CATTCCCGAGGTGCTCAAGAACTACATGGACGCCX^AGTACrACGGGGAGATTGGCATCGC^ 

CCCCCCAGTGCTTCACAGTCGTCTTCGACACGGGCTCCTCCAACCTGTG^ 

CAAACrGCrGGACATCGCrrGCTGGATCCA(XACAAGTACAACAGCGACAAGTCCAGCAOT 

rrAAGAATGGTACCTCGTTTGACATCCACTATGGCrCGGGCAGCCTrCTCCGGGTACCl'^^ 

ACACTGTGTCGGTGCCCTGCCAGTCAGCGrCGTCAGCCTCTGCCCTGGGCGGTGTCAAAGTGGAGA 

GGCAGGTCrrrGGGGAGGCCACCAAGCAGCCAGGCATCACCTTCATCGCAGCCAAGTTCGATGGC 

ATCaGGGCATGGCCTACCCCCGCATCTCCGTCAJVCAACGTGCTGCCCGTCTirGACAAOT 

CAGCAGAAGCrGGTGGACCAGAACATCITCTCCTrcrACCTGAGCAGGGACCCAGATGCGCAGCC 

-rrinrzn^n'rn a nr^Q A TGCI'GCjGTGGCACAGA-CTCC A„A_GTATTACA AGO^^TTrTCTYrTrrTA CCTG A A 

TGTCACCCG<^^^ 

TGTGCAAGGAGGGCTGTGAGGCCArrcTGGACACAGGCACTTCCCTCATGGTGGGCCCGGTGGAT 

GAGGTGCGCGAGCTGCAGAAGGCCATCGGGGCCGTGCCGCTGAITCAGGGCGAGTACATGATCCC 

CTGTGAGAAGGTGTCCACCCTGCCCGCGATCACACTGAAGCTGGGAGGCAAAGGCTACAAGCTGT 

CCCCAGAGGACTACACGCTCAAGGTGTCC}CAGGCCGGGAAGACCCTCTGCCTGAGCGGCri-CATG 

GGCATGGACATCCCGCCACCCAGCGGGCCACTCTGGATCCTGGGCGACGTCITCATCGC^^ 

TACACTGTGTTTGACCGTGACAACAACAGGGTGGGCITCGCCGAGGCTGCCCGCCrcrAG 

>SGPR 084 SEQ ED NO: 5 

ATGGCTCfccrGACCAATClACTGCCCCn'GTGCTGCrrGGCAClTCTGGCGCrGCCAGCC^^ 

GCGGGCCGGGCCGGGGGCCGGTTGGCCGGCGCCGCTATGCGCGCAAGCAGCTCGTGCCGCTACTC 

TACAAGCAATTrGTGCCCGGCGTGCCAGAGCGGACCCTGGGCGCCAGTGGGCCAGCGGAGGGGAG 

GGTGGCAAGGGGCTCCGAGCGCTTCCGGGACCTCGTGCCCAACTACAACCCCGACATCATOT 

GGATGAGGAGAACAGTGGAGCCGACCGCCrGATGACCGAGCGTrGTAAGGAGCGGGTGAACGCrr 

TGGCCATTGCCGTGATGAACATGTGGCCCGGAGTGCGCCTACGAGTGACTGACKlGCrCjGGACGAG 

GACGGCCACCACGCrCAGGATTCACTCCACTACGAAGGCCGTCK-m-GGACATCACTACGTCrGAC 

CGCGACCGCAACAAGl'ATGGGTrGCTGGCGCGCCTCGCAGTGGAAGCCGGCTTCGACTGGGTCTA 

CTACGAGTCCCGCAACCACGTCCACGTGTCGGTCAAAGCTGATAACTCACTGGCGGTCCGGGCGG 

GCGGCrGCJITICCGGGAAATGCAACTGTGCGCCTGTGGAGCGGCGAGCGGAAAGGGCTGCGGGAA 

CTGCACCGCGGAGACTGGGTITrGGCGGCCGATGCGTCAGGCCGGGTGGTGCCCACGCCGGTGCr 

GCrCTTCCTGGACCGGGACTTGCAGCGCCGGGCTTCATTTGTGGCrGTGGAGACCGAGTG^^ 

ACGCAAACTGTTGCTCACGCCCTGGCACCTGGTGrmK'CGCTCGAGGGCCGGCGCCCGCGCCACiG 

CGAriXrGCACCGGTGTTCGCGCGCCGGCTACGCGCTGGGGACTCGGTGCTGGCGCCCCK}CGGGG 

ATGCGCnTCGGCCAGCGCGCGTGGCC:C<nCJTGGCGCGGGAGGAAGCCGTGGGCGTGrrCGCGCCG 

CTCACCGCGCACGGGACGCl'GCTGGI'GAACGATGTCCTGCH^CTCITGCTACGCGGTrcrCiGAG^ 

CACCAGTGGGCGCACCGCGCTl'lTGCCa^CTTGAGACTCiCTGCACGCGCTAGGGGCGCTGCTCCCC: 

GGCGGGGCCGTCCAGCCGACTGG<:ATGCATTGGTACrcrCGGCrCCTCTACCGrrrAGCGGAGGAG 

CTACTGGGCTGA 
>SGPR„009 SEQ ID NO: 6 

ATGGCTGAGAAAC:CATCCAACGGl^GTTCrGGTCCACATGGTGAAGTrGCTGATCAAGACCTTTCTA 
GATGGCATTTTTGATGATTTGATGGAAAATAATGTATrAAATACAGATGAGATACACCTTATAGGA 
AAATGTCTAAAGTTrarGGlGAGCAATGCnriAAAACCTGGTTGATGATATCACTGAGACAGCrCAA 
ACrGCAGGCAAAATATTTAGGGAACACCTGTGGAATirCAAAAAACAGCTGAGTTCAA'nXm 
TfTrrrrr AGr^TTTCTGG A A ATGC A GGGTOrrCA ACrCAGTOrK^ A AGTTA A AGrrnrGTCCTrATO 
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GAATCrCACAGCTCAGGAAATGOAAACAGCACTAAGGCAGTrrGCTGCrCACCCAGAGCACCAGT 

CCTCAGACAGCACArrCCTGGTGTTTATGTCACATAGCATCCTGAATGGAATCTGTGGGACCAAGC 

ACTGGGATCAAGAGCCAGATGTTCrTCACGATGACACCATCTTTGAAATrn'CAACAACCGlAACr 

GCCAGAGICTGAAAGACAAACCCAAGGTCATCATCATGCAAGCCTGCCGAGGC^AATGGIGCTGGG 

A'ITGTITGG'ITCACCACrGACAGTGGAAAAGCCGGTGCAGATACTCATGGTC(}GCTCTrGCAAGGT 

AACAI'CTGTAATGATGCTGTTACAAAGGCrCATGTGGAAAAGGAClTCATTGCITTCAAATClTCC 

ACACCACAlAATGlTTClTGGAGACATGAAACAAATGGCTCTGTCrrCATTTCCCAAATTA'I'CrACl' 

ACTTCAGAGAGTAlTCITGGAGTCATCATCrAGAGGAAAlTITrCAAAAGGri'CAACATTCAriTC 

AGACCCCAAA'rATACrGACCCAGCTGCCCACCArrGAAAGAClATCCATGACACGATATTTCTATC 

1 CrrrCCTGGGAAlTAA 

>SGPR_286 SEQIDNO:? 

CAGTATGACCTGTCCAAGGCCAGGGCTGCCCTCCTCCTGGCTGTGATC^ 
CAGCATGACGTGGAGGCGCTGGGGGG<XTGTGCTGGGCCCrrGGGCITrG^ 

GGACCCrACAGCCX^AGGCITTCCAGGAGGAGCTGGCCCAGTTCCGGGAGCAACrGGACACCrGCA 

GGGGCCCTGTGAGCTGTGCCCTTGTGGCCCTGATGGCCCATGGG(K3ACCACGGGCiTCAGCTGCrG 

GGGGCTGACGGGCAAGAGGTGCAGCCCGAGGCACTCATGCAGGAGCTGAGCCGCTGCCAGGTGCT 

GCAGGGCCGCCCCAAGATCrrCCTGTTGCAGGCCrGCCGTGGGGGAAACAGGGATGCTGGTGTGG 

GGCCCACAGCTCTCCCCTGGTACTGGAGCTGGCTGCGGGCACCTCCATCTGTCCCCTCCCATCiCAG 

ATGTCCTGCAGATCTACGCTGAGGCCCAAGGCTATGTGGCCTATCGCGATGACAAGGGCTCAGACT 

TTATCCAGACAClGG 1 UGAGU'l CCTCAGAGCCAACX:CCGGGAGAGACCTTCTGGAGCTGCTGACT 

GAGGTCAACAGGCGGGTGTGCGAGCAGGAGG'rGCTGGGCCCCGACrGCGATGAACTCCGCAAGGC 

CrGCCrGGAGATCCGCAGCrCGCTCCGGCGCCGGCTCTGCCTCCAGGCCTGA 

>SGPR_008 SEQrDNO:8 

ATGGCGTATTACCAGGAGCCrrCAGTGGAGACCTCCATCATCAAGTTCAAAGACCAGGACrrrACC 

ACCTTGCGGGATCACTGCCTGAGCATGGGCCGGACGTTTAAGGATGAGACATrCCCTGCAGCAGA 

rrCTrCCATAGGCCAGAAGCTGCTCCAGGAAAAACGCCTCrCCAATGTGATATGGAAGCGGCCAC 

AGGATCTACCAGGGGGTCCTCCTCACrrCAl'CCTGGATGATATAAGCAGATTTGACATCCAACAAG 

GAGGCGCAGCrGACTGCTGGTTCCTGGCAGCACTGGGATCCTTGACTCAGAACCCACAGTACAGG 

CAGAAGATCCTGATGGTCCAAAGCTITrCACACCAarATGCrGGCATITrCCGTTrCCGGTTCT^ 

AATGlGGCCAGTGGGTGGAAajGGTGATTGATGACCGCCrACCrGTCCAGGGAGATAAATGCCTC 

TTrGTGCGTCCTCGCCACCAAAACCAAGAGTTCrGGCCCTGCCTGCrGGAGAAGGCCTA'r^^ 

CTGCTCGGATCCTArrCCGATCTGCACrATGGCTTCCTCGAGGATGCCCTGGTGGACCTCACAGGA 

GGCGl'GATCACCAACATCCATCTGCACTCTTCCCCTGTGGACCTGGTGAAGGCAGTGAAGACAGCG 

ACCAAGGCAGGCrCCCTGATAACCTGlGCCAcrCCAAGTGGGCCAACAGATACAGCACAGGCGAT 

GGAGAATGGGCTGGTGAGTCTCK:ATGCCTACACIX3TGACTGGGGCTGAGCAGATTCAATACCG^ 

GGGGCTGOGAAGAAATTATCrrCCCTGTGGAACCCCTGGGGCrGGGGCG^ 

a3CTGGAGTGATGGGTCTCAGGAGlX3GGAGGAAACCTGTGArCCGCGGAAAAGCCAGCTA 

GAAACGGGAAGATGGCGAGTrrrGGATGTCG'IGTCAAGATITCCAACAGAAATTCATCGCCATGTT 

TATATGTAGCGAAArrCCAATTACCCTGGACCATGGAAACACACTCCACGAAGGATGGTCCCAAA 

TAATGITTAGGAAGCAAGTGATTCTAGGAAACACTGCAGGAGGACCTCGGAATGATCCTCAATTC 

AACTTCTCrGTCCAAGAGCCAATXK;AAGGCACCAATGllXJTCXj'IXjTGCGirA(:AGlTG<nXjT( 

CCATCAAATlTGAAAGCAC}AA(iAJ(K:AAAATTTCC'ACTCGATri(:CAAGTGA'n'Cl'GGCT^ 

C AGCGGTrCCtJGO AGAAATITCCACCCGTGTTrrriTCCTCGTTCAG A AACACrGTCC AA AGC ri^ 

AATAATAAATTCCGCCGCAACTTCACCATGACTTACCATCTGAGCCCTGGGAACTATGrrCiTCiG'rr 

GCACAGACACG(jAGAAAATCAGC(j<jAGTTCTrG(n^CCCJAATCTTCCrGAAAATGC:CAGACACi^ 

CAGGCACCTGAGCAGCCAlTrCAACCTCAGAATGAAGGGAAGCCCTl'CAGAACATGGCTCCCAAC 

AAAGCATTnCAACAGATATGCrCAGCAGAGGCrGGACATTGATGCCACCCAGCITCAGGGCCTTC 

TCAACCAGGAGCinCTAACAGGACCrCCAGGGGACATGTTCTCCTTAGATGAG'rGCCGCAGCrrGG 

rGGCTCTGATGGAAClGAAAGlGAATGGGCGGCTAGACCAAGAGGAGTTTGCGCGACTGTGGAAG 

CGCCTTGTTCACTACCAGCATGTTTTCCAGAAGGTTCAGACAAGCCCTCKjAGTCCrCCTGAGCrC 

GACITGTGGAAGGC:GATAGAGAATACA(jACl'lCC.TCAGAGGGATCrTCArCAGCCGTGAGCTGCT 

GCATCTGGTGACCCrCAGGlACAGCGACACiCGTCGGCAGGGTCAGCTrCCCCAGCCTGGTCTGCTT 

CCTGATGCGGOTGAAGCCATGGCAAAGACCrrCCGCAACC^CTCTAAGGATGGAAAAGGArTCT 
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>SGPR_^198_SEQ ID NO:9 

ATGGCAGCCCAGGCAGCT'GGTGTATCTAGGCAGCGGGCAGCXACTCAAGGTCTTGGCTCCAACCA 

AAACGCTTTGAAGTACTTGGGCCAGGATTTCAAGACCCTGAGGCAACAGTGCTTGGACrCAGGCJG 

TCCTArrTAAGGACCCrGAGrrCCCAGCATGTCCATCACjCTITGGGCTACAAGGATCITGGACCAG 

GCTCTCCGCAAACrCAAGGCATCATCrGGAAGCGGCCCACGGAGTTGTGTCCCAGCCCTCAGTrrA 

TCGrrGGTGGAGCCACGCGCACAGACAll'rGTCAGGGlGGTCrAGGTGACTGCTGGCTTCTGGCrG 

CCATTGCCTCCCTGACCCTGAATGAAGAGCTGCTTTACCGGGTGGTCCCCAGGGACCAGGACTTCC 

ACKjAGAACTATGCGGGAATCTTTCACTTTCAGrrCTGGCAGTACGGAGAGTGGGTGGAGGTGGlC 

AITGACGACAGGCTGCCCACCAAGAATGGACAGCTGCTCITCCTACACrCGGAACAAGGCAATGA 

ATrCTGGAGTGCarrGCKXjAGAAAGCCrATGCCAAGCITAATGGTTGT^^ 

AGGTTCCACAGTGGAGGGGTTrcAGGAmx:;ACAGGTGGb^T^^ 

ACCACCAG<XAATCrrATATCAGATCATCrGGAAGGCCCTCTGTGCGGGGTCTCrGCT 

CATTGATGTCTACAGTGCAGCCGAAGCCGAAGCCATCACCAGCCAGAAGCTGGTTAAGAGTC 

CGTACrCTGTCACTGGAGTCGAAGAGGTGAATTTCCAGGGCCATCCAGAGAAGCTGATCAGACTC 

AGGAATCCATGGGGTGAAGTGGAGTGGTCGGGAGCCTGGAGCGATGATGCACCAGAGTGGAATC 

ACATAGACCCCCGGCGGAAGGAAGAACTGGACAAGAAAGTTGAGGATGGAGAAn'CTGGATGTC 

ACTTTCAGArrTCGTGAGGCAGTTXnCTCGGTTGGAGATClGCAACCTGTCCCCGGACrCTCT^^^ 

AGCGAGGAGGTGCACAAATGGAACCTGGTCCTGTTCAACGGCCACTGGACCCGGGGCTCCACAGC 

TGGGGGCTGCCAGAACTACCCAGCCACGTACTGGACCAATCCCCAGTTCAAAATCCGTTTGGA^^ 

AGTGGATGAuOACCAGUAGGAGAGCATCGGTGAACCCTGCrGTACAGTGCTGCrGGGCCTGATGC 

AGAAAAA'rCGCAGGTGGCGGAAGCGGATAGGACAAGGCATGCrrAGCATCGGClATGCCGTCTAC 

CACJGlTCCCAAGGAGCTGGAGAGTCACACGGACGCACACrrGGGCCGGGA'rTrc^ 

CAGCCCTCAGCCCGCACCAGCACCrACGlX:AACCTGCGGGAGGTCTCTGGCCGGGCCCGGCTGCCC 

CCTGGGGAGTACCTGGTGGTGCCATCCACATTTGAACCCrrCAAAGACGGCGAGrrCTGC^ 

GTGTTCTCAGAGAAGAAGGCCCAGGCCCTAGAAATTGGGGATGTGGTACjCrGGAAACCCATATGA 

GCCACATCCCAGTGAGGTGGATCAGGAAGATGACCAGTTCAGGAGGCTGTTTGAGAAGTTGGCAG 

GGAAGGATTCTGAGATTACTGCCAATGCACTCAAGATACrriTGAATGAGGCG'nTrCCAAGAGAA 

CAGACA'rAAAATTCGATGGATTCAACATCAACACTTGCAGGGAAATGATCAGTCTGlTGGATAGC 

AA'rGGAACGGGCACTlTGGGGGCGGTGGAATTCAAGACGCTCTGGCTGAAGATTCACJAAGT^^ 

GGAGATCTATTGGGAAACTGATTATAACCACTCGGGCACCATCGATGCCCACGAGATGAGGACAG 

CCCTCAGGAAGGCAGCn'rrCACCCTCAACAGCCAGGTGCAGCAGACCATTGCCCTGCGGTATGCGT 

GCAGCAAGCrCGGCATCAACTTTGACAGCrrCGTGGCnTGTATGATCCGCCTCKiAGACCCTClT 

AACTATTCAGCCrTCrGGACGAAGACAAGGATGGCATGGTTCAGCTCTCTCTGGCCGAGTGGCrGT 

GCTGCGTGITGGTCTGA 

>SGPR_210_SEQ ID NO: 10 

ATGGCATCCAGCAGTGGGAGGGTCAC:CATCCAGCTCGTGGATGAGGAG<K:rGGGGTCGGAGCCGG 

GCGCCTGCAGCTTTTTCGGGGCCAGAGCTATGAGGCAATTCGGGCAGCCr(3CCTGGATTCGGGGAT 

CCTGTTCCGCGACCCTTACTTCCCTGCrGGCCCTGATGCCCriTGGCrATGA<X:AGCrGGG 

CTCGGAGAAGGCCAAAGGCGTGAAATGGATGAGGCCCCATGAGTTCTGTGCTGAGCCGAAGrrCA 

TCTGTGAAGACAl'GAGCXGCACAGACGimGTCAGGGGAGCCTGGGTAACTGCTGGTTCCTTGCA 

GCCGCCGC;CTCCCTrACICTCnATC:CCCGGCTCCTGCCiCCGGGTGGTCCCTCCrG^^ 

AGCATGGCTACGCAGCiCGTCTTCCACTrCCAGCTCTGGCAGTTTGGCCGCrGGATGGACGTCCiTCJG 

TGGATGA(^AGGCrGCCCGTGCGTGACK5GGAAGCrGATGTTCGTGGGCTCGGAACAGC:GGAATGAG 

TT(n^GGGCCCCACTCCTGGAGAAGGCCTACGCCAAGCTCCACGGCl'CCTATGAGGTGATGC(}GGG<:: 

GCK CACATGAA IGAGGCTnTGTGGATTI CACAGGCGGCGTGGGCGAGGTCiCTCTATCTGACJAC A 

AAACAGCATGGGGCTGITCTCTGCCCrGCGCCATGCCCTGGCCAAGGAGTCCCTCGTGGGCGCCAC 

rGCCCAGAGTGATCGGGGTGAGTACCGCACAGAAGAGGGCCTGGTAAAGGGACACGCGTATlCCA 

TCACGGGCACACACAAGGTGTTCCTGGGCITCACCAAGGTGCGGCTGCTGCGGCTGCGGAACCCA 

TGGGGCTGCGTGGAGTGGACGGGGGCCTGGAGCGACAGCTGCCCACGCTGGGACACACrCCCCAC 

(^AGIGCCGCGATGCCCTGCTGGTGAAAAAGGAGGA'IGGCGAGITCTOGATGGAGCTC 

TCCTCCTCCATTTCGACACCCn'GCAGATCTGCriCGCTCjAGCCCGGAGGTGCTGGGCCCCAGCCCGG 

AG<H?iGGCKXKiCl'GGCACGTCCACACCrrCCAAGGCCGCTGGGTGCGTGGCTTCAACTCCX^ 

AGC^CAGCCTAATGCrGAAACCnTCrGGACCAATCCTCAGTTCCGTTTAACGCTGCrGGAGCCTGAT 
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ACAGGCACAGACAACGAGCGGACACACGGCTTCACCGGACACAGAGGAGCACAGCICGCCGGTC 

ACACACACGGCCCACAAGAGGCGAGCAAAAGAIACACGCAGAACAGCGCTGAGGTAGCCCCAGA 

TAGGGAAGCGGACGACGACGGGGGACAGGGGTTCGGCGACGGGCCATGGGAGATCGACGAGGTG 

ATCAGCGCAGACCTGCAGTCTCTCCAGGGCCCCTACCTGCCCCTGGAGCrGGGGTTGGAGCACjCT^ 

TTTCAGGAGCTGGCTGGAGAGGAGGAAGAACTCAATGCCTCTCAGCTCCAGGCCT'rACTAAGCATT 

GCCCTGGAGCCTGCCAGGGC^CCATACClCCACCCCCAGAGAGATCGGGCTCAGGACCrGTGAGCA 

GCTGCrGCAGTGTTrCGGGCATGGGCAAAGCCrGGCCTTACACCACrrCCAGCAGCTCTGGGGCTA 

CCrCCTGGAGTGGCAGGCCATATTCAACAAGTrCGATGAGGACACCTCTGGAACCATGAACrCCTA 

CGAGCTGAGGCrGGCACTGAATGCAGCAGGCTTCCACXTTGAACAACCAGCrGACCCAGACCCT 

CCAGCCGCrACCGGGATAGCCGTCTGCGTGTGGACTTCGAGCGGTTCGTGTCCTGTGTGGCCC^ 

TCACCTGCATCTrCiriCCACTGCAGCCAGCACCTGGATGGGGGTGAGGGGGT^^ 

ACAGACAGTGGATGGAGGTGGCCACCrrCTCCrAG 

>SGPR_290_SEQ ID NO: 1 1 

ATGTCTCTGTGGCCACCirrcCGATGCAGATGGAAGCTGGCGCCAAGGTACTCTAGGAGGGCG^^ 

CCACAGCAACCCCAACAGGACmGAGGCCCTGCTGGCAGAGTGCCTGAGGAATC^^ 

GAAGACAC:CAGCITCCCGGCCACCCTGAGCTCCATCGGCAGTGGCrCCCTGCrGCAGAAGCTGCCA 

CCCCGCCTGCAGTGGAAGAGGCCCCCGGACKTrGCACAGCAATCCtrAGTTrTATTrrGCCAAGGCC 

AAAAGGCrGGAl'CTGTGCCAGGGGATAGTAGGAGA(7rGCraGTrcrrGGCTGCTTrGCAA^ 

GCCTTGCACCAGGACATCCTGAGCCGGGTTGTTCCCCTGAATCAGAGTrTCACTGAGAAGTATGCn' 

GGCATCTrCCGGTTCrGGTTCTTGnCAClATGGGAACTGGGTTCCT 

CCTGTGAATGAGGCTGGCCAGCTGGTCa'JTGTCTCCrCCACCTATAAGAACTTGTTCTGG^ 

CTTCTGGAAAAGGCCTATGCCAAGCTCTCTGGTTCCrATGAAGACrTGCAGTCAGCiACAGGTGTCr 

GAAGCCCITGTAGACrrCACTGGAGGGGTGACAATCjACCATCAACCTGGCAGAAGCCCATGGCAA 

CCTCTGGGACATCCrCATCGAAGCCACClACAACAGAACCCrCATTGGCTGCCAGACCCACrCAGG 

GGAGAAGAlTCTGGAGAATGGGCrGGTGGAAGGCCATGCCTATACTCTCACAGGAATCAGGAAGG 

TGACCTGCAAACATAGACCTGAA'rATCTCXjTCAAGCl'ACGGAACCCCTGGGGAAAGGTGGAATGG 

AAAGGAGACTGGAGTGACAGTTCAAGTAAATGGGAGCTGCrcAGCCCCAAGGAGAAGATTCTGCT 

TCTGAGGAAAGACAATCjACGGAGAATTCTGGATGACGCTGCAGGACTTTAAAACACATITCGTGC 

icctggttatctgtaaactgaccccaggcctgttgagccaggaggcggcccagaagtggacgtac 

accatgcgggaggggagatgggagaagcggagcacagctggtggccagaggcagttgctgcagg 

acacatittggaagaacccgcagttcctgcrgtctgtcrggaggcccgaggagggcaggagatcc 

ctgaggccctgcagcgtgciggtgtccctgctccagaagcccaggcacaggtgccgcaagcggaa 

gcctctcctcgccattggcrrctacclcrataggatgaacaagtaccatgatgaccagaggagact 

gccccctgagttcitccagagaaacacrccrctgagccagcctgataggtrrctcaaggagaaaga 

agtgagtcaggagcrgtgictggaaccagggacgtacctcatcgt gcctg catattggaggccca 

ccagaagtcagagticgtcctcagggtcttctccaggaagcacaictitt 

ttctggtgtcgtcttcrcaaaggagatanaagaccaaaatgaaaggcaggatgaattcrrcacca 

aatrcltrtgnaaagcatccagagaitaatgcagttcaacn'cagaacctcctgnaccac}atgacc 

tggtcaagtctggggagcagacagcccttcirragcctggaagcctgccaggggatcct 

clggacgtatcctttcagcitaatgcatcaggtacratgagcatccaggaattcagggacctgtg^ 

aagcagctgaagctctctcagaaggttnccacaagcaagaccglgggtcaggatacctgaac^ 

ggagcagctgcacgctgccatgagggaggcaggaatcatgctcagtgatgacgtcrgtcagcrcja 

tgctcatccgctacggcggcccccgcctccagatg<mcittcjtcagtttcatc(:acntgatgcrgcg 

tcjtagagaacatc5gagggtaagcrggcgggaaciclx;gg(iagggccaggtmcctcrgctgcccc 

a'lgacitcccacctgtccctagtrtaagcacaacig(jaggacagccgccatcccagaaac:ack:acia 

cf;agcjgaa(x:rgtggggacctccagccaagtgcctgtga 

>sgpr 1 1 6_sfq id no: 1 2 

atggtggctcacataaacaacagccggcrcaaggccaagggcgtgggccagcacgacaaccjccga 
gaactrtgcnaaccagagcxttgaggagcrgcgagcagccrgtctaagaaagggggagctcttcg 
aggaccccltattccctgctgaac^ccagclcactxkxkntcaaggaccr^^ 
atgtgcagaacatctcctggcagcggcccaaggatatcataaacaaccctcrrattcatcatggalg 

GGATTrCTCCAACAGACATClX3CCAGGGGA'l'CCrCGGGGACTGCrGGCTGCrGGCnrc 
CCCTTACCACCTGCCCCAAACTGCTATACCGCGTGGTGCCCAGAGGACAGAGCTTCAAGAAAAAC 
TATGCrGCjCATC'rTCCATTTTrAGATTTGGrAGrn'GGArv^rvrGG* ;Tf ? A Ar^TTY \< ;f ;ta/ w ■ * ' 
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CCATGGAGGGCCTTGAGGACTTCACAGGAGGCGTGGCCCAGAGCTTCCAACTCCAGAGGCCCCCT 

CAGAACCTGCrCAGGCTCCnAGGAAGGCCGTGGAGCGATCCTCCCTCATGGGTTGCrC^^^ 

GTCACCAGTGATAGTGAACrGGAAl'CCATGACTGACAAGATGCTGGTGAGAGGGCACGCITACTC 

TGTGACrGGCClTCAGGATGTCCACrACAGAGGCAAAATGGAAACACTGATTCGGGTCCGGAATC 

CCTGGGGCCGGATTGAGTGGAATGGAGCTTGGAGTGACAGTGCCAGCiCiAGTGGGAAGAGGTGGC 

CTCAGACATCCAGATGCAGCrGCTGCACAAGACGGACiGACGGGGAGriCrGGATGTCCTACCAACj 

Arn'CCrGAACAACrrCACG(:Ta:rGGAGATCrGCAACCrCACG<:CTGATA^^ 

ACAAGAGCTACrGGCACACCACCTl'CTACGAGGGCAGCTGGCGCAGAGGCAGCTCCGCAGGGGGC 

TGCAGGAACCACCCTGGCACGTTCTGGACCAACCCCCAGTITAAGATCrCrcrrCCTGAGGGGGAr 

GACCCAGAG(5ATGACGCAGAGGGCAATGTTGTGGTCTGCACCTGCCTGGTGGCCCTAATGCAGAA 

GAACmGCGGCATGCACGGCAGCAGGGAGCCCAGCTGCAGACCATrGGC^ 

rCCCAAAAGAGrrTCAGAACATTCAGGATGTCCACrrGAAGAAGGAAT^ 

GACCACGGCTTCTC>GAGATCrrCACCAACTCACX5GGAGGTGA^^ 

GGGGAATATATCATTATTCCCTCCACCTTTGAGCCACACAGAGATGCTaAOT 

I'CACCGAGAAGCACAGCGAGTCATGGGAATTGGATGAAGTCAACTATGCTCAGCAACTCCAAGAG 

GAAAAGCJTCTCTGAGGATGACATGGACCAGGACrrCCTACATTTGTTTAAGATAGTGGCAGGAG 

GGGCAAGGAGATAGGGGTGTATGAGCrCCAGAGGCTGCTCAACAGGATGGCCATCAAATTCAAAA 

GCTTCAAGACCAAGGGCTTTGGCCTGGATGCTrGCCGCrGCATGATCAACCTCATGGAl'AAAGATG 

GCTCTGGCAAGCTGGGGCITCTAGAGTTCAAGATCCrGTGGAAAAAACTCAAGAAATGGATGCJAC 

AT(m^CAGAGAGTGTGACCAGGACCATTCAGGCACCTTGAACTCCTATGAGATGCGCCTGG™ 

GAG/iuA.\GCAGGCATCAAGC'rGAACAACAAGGTAATGCAGGTCCTGGTGGCCAGuTA iGuAGa i u 

ATGACCTGATC^ATAGACTTrcACAGCTTCATCAGCTGTrTCCreAGGCT 

TCnTCTAACCATGGACCCCAAGAATACTGGCCATATITGCTl'GAGCCrGGAACAGTGGCTGCAGA 
TGACCATGTGGGGATAG 

>SGPR„003_SEQ EDNO:13 

ATGCGGGCGGGCCGGGGCGCGACGCCGGCGAGGGAGtn-GTTCCGGGACGCCCiCCrrCCCCGCCGC 

(K5ACTCCTC(jCrCTTCriXX:GAC[TGTCTACGCCCiCnGGCCCAGTrCCGCGAGGACATCACGTGGAG 

GCGGCCCCAGGAGATTTGTGCCACACCCCGGCTGTTTCCAGATGACCCACGGGAAGGGCAGGTGA 

AGCAGGGGCTGClGGGGGArrGCrGGTTCCTGTGTGCCTGCGCCGCGCTGCAGAAGAGCAGGCAC 

CrCCTGGACCAGGTCATTCCTCCGGGACAGCCGAGCTGGGrCGACCAGGAGTACCGGGGCTCCTrC 

ACCTGTCGCA'mGGCAGTTTGGACGCTGGGTGGAGGlGACCACAGATGACC(K:CTGCCGl'GCClT 

GCAGGGAGACnCTGlTTCnrCCGCrGCCAGAGGGAGGATGTGriCTGGClGCCCTTACTGGAAAAG 

GTCTACGCCAAGGTCCATGGGTCCTACGAGCACCTGTGGGCCGGGCAGGTGGCGGATGCCCTGGT 

GGACCTGACC:GGCC}GCCTGGCAGAAAGATGGAACCrGAAGGGCGTAGCAGGAAGCGGAGGCCAG 

CAGGACAGGCCAGGCCGCTGGGAGCACAGGACTTGTCGGCAGCTGCTCCACCrGAAGGACCAGTG 

TCTGATCAGCTGCTGCGTGCTCAGCCCCAGAGCAGGIXJCCCGGGAGCTGGGGGAGTTCCATGCCrr 

CATrG'rXTrCGGACCTGCGGGAGaCCAGGGTCAGGCGGGCCAGTGCATCCTGCTGCTGCGGATCCA 

GAACCCCTGGGGCCGGCGGTGCTGGCAGGGGCTCTGGAGAGAGGGGGGTGAAGGGTGGAGCCAG 

GTAGAIXjCAGCGGTAGCATCTGAGCTCCTGTCCCAGCTCCAGGAAGGGGAGTTCTGGGTGGAGGA 

GGAGGAGTTCCTCAGGGAGTITGACGAGCTCACCGTl'GGCrACCCGGTCACGGAGGCCGGCCACC 

TGCAGAGCCTCrACACAGAGA(}GCTGCTCTGCCATACGCGGGCGCTGCCTGGGGCCTGGGTCAAG 

GGCCAGTCAGCACKjAGGCTGCCGGAACAACAGCGGCnTTCCCAGCAACCCCAAJ^TTCTGGCTGCG 

GGTCTCAGAACCGAGTGAGGTGTACATIX:,CCGTCCTC;CAGAGATCCAGGCTGCACGCGGCGGACT 

GG(iCAGGCCGGG(:CCGCH3CAC^GC;TGGGT(5ACAGTCATACTTCGTGGAGCCCAGCGAGCA'rCC:CG 

GG(:AAGCAClACC'AGGCTGTG(5GTCTGCACCTCTGGAAGGTAGAGAAGCGCiC:GGGTCAATClX}CC 

rAGGGTCClXiTCCAl'GCCCClCC'GTCiGCnGGCACCGCGTGCCATGCATACGACCGGGAGGTCCACCT 

GCGTTGTGAGCrcrCACCGGGCTACrACCTGGCTGTCCCCAGCACCTTCCrGAAGGACGCGCC:A(iG 

GGAGTTCCTGCrCCGAGTCrrcrcrACCGGGCGAGTCTCCCrrAGGTCCCAGAGGGTGGAAGGAGC 

CAGGACGCAGCCCCACTGCTGCrGCAGGAGCCGCTGCTGA 

>SGPR_ 0 1 6 SliQ ID NO: 1 4 

ATGTfcCTl'CrrcrGGTGCTlC1^CACTGGACTrGGTGCi<;iATGCATGC:AGACCrCAAT^ 

TCTTCCTACAGACCACAATrCC'AGAGAAGAlTTCATCATCGCiATG CAAA AACAGAI'CC'AGAACAT 

AATGTAAirTTAATAATArmTACTAGAAATCATGTTITTATTATT^ 

TTrAGrTTrTn'tTA'TTAATTrTTATGArGA AA ATGArA vr('< \T(' WV<'(\\ A ^r(n'n'nf-r \n'rvr \(- 
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AAAACTGACITTATrAAGTlATTCCCirCjATATATrGAAATGCATATrGlTGl'GGACAAAAA'IT^^ 

GTAAAAACAATAAAAAGTATCTGGNNNATGTTTTCrCAGCTrAAAACAAGTAITACGCTATC^ 

TTGGAGCTCTGGTCAGATGAAAATAAGATTTCAACTAATGGGGTTGCTGATGATGTACTACAAAGG 

TTTTTATCATGGAAACAAAAATTTATGTCTCAAAAGTCCAATATCGTCK}CATATT1'ATTAATGN>^ 

lACTCTGG'lGGTGTAAAGGAriTl'AACATCTGTAGCTlGGATGACTlTAAATATAlTTCTTCT 

ATGGCCTTACATGTCTTCAGACAAACCCTClTGAAATGCCAACClACACACACAGGAGAATArGIG 

GrAATGGGTTGTTGGAAGGAAGTGAAGAATGTGACTGTG<jCACTAAAGAC 

>SGPR 352 SEQ ID NO: 1 5 

ATGGCTCCCGCCTGCCAGATCCrCCGClGGGCCClCGCCCTGGGGCTGGGCCrCATGTTCGAGGTC 

ACGCACGCCTTCCGGTCTCAAGATGAGTTCCTGTCCAGlCTGGAGAGCrATGAGATCGCCITCCCC 

ACCCXiCGTGGACCACAACGGGGCACTGCTGGCCrrCTCGCCACCTCCTCCCCGGAGGCAGCC^ 

GGCACGGGGGCCACAGCCGAGTCCCGCCTCTTCTACAAAGTGGCCnrGCCCAGC 

CIGAA(XTGAC(XGCAGC1XX:CGTCTACTGGCAGGGCACGTCTCCGT^ 

GGGCCTGGCCTGGCAGAGGGCGGCCCGGCCCCACTGCCTXTACGCIXjGTC^ 

CCAGCAGCICCCATGTGGCCATCAGCACCTGTGGAGGCCrGCACGGCCTGATCGTGGCAGACGAG 

GAAGAGTACCTGATTGAGCCCCTGCACGGTGGGCCCAAGCjGTTCTCGGAGCCCGGAGGAAAGTGG 

ACCACATGTGGTGTACAAGCGTTCCTClCTGCGTCACCCCCACCI'GGACACAGCCTGTGCiAG'IGAG 

AGATGAGAAACCGTGGAAAGGGCGGCCATGGTGGCTGCGGACCrrGAAGCCACCGCCTGCCAGCiC 

CCCTGGGGAATGAAACAGAGCGTGGCCAGCCAGGCCTGAAGCGATCGGTCAGCCGAGAGCGCTAC 

GTGGAGACCCTGGTGGTGGCTGACAAGATGATGGTGGCCTATCACXKjGCGCrGGGATGTGGAGCA 

GT A 1 G 1 CGM GGCCGTCATGAACATTGTTGCCAAACITITCCAGGACrCGAGTCrGGGAAGCACCGT 

TAACATCCTCGTAACTCGCCTCATCCTGCTCACGGAGGACCAGCCCACTCTGGAGATCACCCACCA 

TGCCGGGAAGTCCCTGGACAGCTTCTGTAAGTGGCAGAAATCCATCGTGAACCACAGCGGCCATG 

GCAATGCCAlTCCAGAGAACGGTGTGGCTAACCATGACACAGCAGTGCTCAirACACGCTATGAC 

ATCrGCATCTACAAGAACAAACCCIX}CGGCACACrrAGGCCTGGCCCCCK3TGGG<::GGAATGTGTGA 

GCGCGAGAGAAGCTGCAGCGTCAATGAGGACATTGGCCrGGCCACAGCGlTCACCATrGCCCACG 

AGATCGGGCACACATTCGGCATGAACCATGACGGCGTGGGAAACAGCTGTGGGGCCCG'IXjGTCAG 

GACCCAGCCAAGCTCATGGCTGCCCACATrACCATGAAGACCAACCCATrCGTGTGGl'CATCCTGC 

AGCCGTGACTACATCACCAGCTTI'CTAGACTCGGGCCTGGGGCTCTGCCIGAACAACCGCiCCCCCC 

agacaggactttgtgtacccgacagtggcaccgggccaagcctacgatgcagatgagcaatgccg 

cntcagcatggagtcaaatcgcgtcagtgtaaatacggggaggtctgcagcgagctcitggtgtct 

gagcaagagcaaccggtgcatcaccaacagcatcccggccgccgagggcacgctgrgccagaccic 

acaccatcgacaaggggtggtgcracaaacgggtctgtgtccccntgggtcgcgcccagagggt 

gtggacggagcctggg<igccgtggactccatggggcgactgcagccggacctgtggcggcggcgt 

gtcctcttctagccgtcactgcgacag(x:ccaggccaaccatcgggggcaagtactgt(:tx^ 

gagaagg<:ggcaccgctcctgcaac:acgga'rgactgtctccctggcrcccaggacitcagagaag 

tgcagtgrrctgaatn'gacagcatcccmccgtgggaaaltctacaagtggaaaacgtaccggg 

gagggggcgtcraaggcctgcrcgctcacgtgcctagcggaaggc^caacitctacacggagagg 

gcggcagccgtggtggacgcjgacaccctgccgtccagacacggtggacantgcgtcagtggcga 

algcaagcacgtgggclgcgaccgagtcctgggcrccgacclgcgggaggacaagtgccgagtgt 

glggcggtgacggcagtgcctgcgagaccatcgagggcgtcltcagcxlcagcctcaccrggggcc 

gggtacgaggatgtcgtctggattcccaaaggctccgrccacatcttcatccacigatctgaacctc 

tctcrcagtcacttggccct'gaagggagaccaggagtccclgctgctggaggggctgcccgckjac 

cccccagccccaccgtcrgcctc:iagctcjgciacca{:cttt(^aactg(:clacag<tggccagaccaggt 

ccaciagcctcxjaagcccrrgggac:cgattaatgcatctctcatcgtcatggtgcrggcccggacc(}a 

GCnGCCrGCCCrcCGCrACCGC1'rCAATGCCCCC:AICGCClGrGACnc:GClGC'CCCTCTACTC*CTiX>^ 

CACTATGCGCCCrGGACCAAGTGCTCGGCCCAGTGTGCAGGCGGTAGCCAGCnGCACiGCGGTGGA 

GTGCCGCAACC^AGCTGGACAGCTCCGCGGTCGCCCCCCACTACTGCACtTGCCCACAGCAAGCTGC 

CCAAAAGGCAGCGCGCCTGCAACACGGAGCCTTGCCrrCCAGACTGGGTTGlAGGGAACTGGTCC} 

CTCTGCAGCCGCAGCTGCGATGCAGGCGTGCGCAGCCGCICGGTCGTGTGCCAGCGCCCJGGTCTCr 

GCCGC^GGAGCjAGAAGGCGCTGGACGACAGCGCATGCCCGCAGCCGCGCCCACCTGrACTGGAGGC 

CTGCrACGGCCCCAClTGCCCTCCGGAGTCGGCGGCCCrCGACTGG'rCTCjAGrGCAC 

CGGGCCGGGCCrCCX3CCACCGCGTGGTCCTTTGCAAGAGCGCAGACCACCGCGCCAC:GCTGCCCC 

CGGrC^CACTGCTCACCCGCCGCCAAGCCACCGGCCACCATGC^GCTGCAACITGCGCrGCTGCCCCC 

CGGCCCGCTGGGTGGCrGGCGAGTGCTGGTGAGTGCrCTGCACAGTGCGGCGTCGGGCAGCGGrAf; 

'^GrTrGGT<'XT;rTr;r'ArvAf :»• •f\c\'-> u ]i\<->-^ . ■, •,• -i ■ : ■ - ■ 
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Figure IH 
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GCAAGGATGTGAACAAGGTCGCCTACTGCCCCCTGGTGCTCAAATTTCAGTTCTGCAGCCGAGCCr 
ACTTCCGCCAGATGTGCTGCAAAACCrGCCAGGGCCACrAG 

>SGPR_050 SEQ ID NO: 16 

ATGAAGCCCCGCGCGCGCGGATGGCGGGGCTlGGCGGCGCrGTGGATGCTGCTGGCGCAGGlGGC 

CGAGCAGGCACCTGCGTGCGCCATGGGACCCGCAGCGGCAGCGCCTGGGAGCCCGAGCGTCCCGC 

GTCCTCCICCACCCGCGGAGCGGCCGGGCTGGATGGAAAAGGGCGAA'rATGACCrGGTClCrGCC 

TACGAGGITGACCACAGGGGCGATTACGTGTCCCATGAAATCATGCACCATCAGCGGCGGAGAAG 

AGCAGTGGCCGTGTCCGAGGTTGAGTCTCrrCACClTCGGCrGAAAGGCCCCAGGCACGACTTCCA 

CATGGATCrGAGGACTTCCAGCAGCCTAGTGGCTCCrGGCrrrATTGTGCAGACGT^ 

AGGCACTAAGTCl'GTGCAGACriTACCGCCAGAGGACITCTGTTTCTATCAAG^ 

ACACAGAAACTCCrCAGTGGCCCITTCAACCTGCXAAGGCT^ 

AGGCAGATTACITCCTAAGGCCACrrCCTTCACACCT^ 

GCAGCTCGCCATCCCACGTACTGTACAAGAGATCCACAGAGCCCCATGCrCCTGGGGCCAGTGAG 

GTtXTGGTGACCTCAAGGACATGGGAGCTGGCACATCAACCCCrGCACAGCAGCGACCTT 

GGGACTGCCACAAAAGCAGCAIITCIGTGGAAGACGCAAGAAATACATGCCCCAGCCTCCCAAGG 

AAGACCTCTTCATCITGCCAGATGAGTATAAGTCTrGCITACGGCATAAGCGCTCT 

CCATAGAAATGAAGAACTGAACGTGGAGACCrTGGTGGTGCiTCGACAAAAAGATGATGCAAAACC 

ATGGCCATGAAAATATCACCACCIACGTGCrCACGATACrCAACATGGTATCTGCTTTATTC/^ 

ATGGAACAATAGGAGGAAACATCAACATTGCAATTGTAGGTCTGATrCTTCTAGAAGATGAACAG 

CCAGGACTGGl'GATAAGTCACCACXjCAGACCACA(?CTTAAGTAGCnCTGCCAGTGGCAGTCTGG 

ATTGATGGGGAAAGATGGGACTCGirATGACCACGCCATCTTACTGACTGGl'CTGGATATATGTTC 

CTGGAAGAATGAGCCCTGTGACACnTGGGATTTGCACCCATAAGTGGAATGTGTAGTAAATATCG 

CAGCTGCACGATTAATGAAGATACAGGTCrrGGACTGGCCTTCACCATrGCCCATGAGTCTGGACA 

CAACITTGGCATGATTCATGATGGAGAAGGGAACATGTG'IAAAAAGTCCGAGGGCAACATCATGT 

CCCCTACATTGGCAGGACGCAATGGAGTCTTCrCCTGGTCACCCTGCAGCCGCCAGTATCrACACA 

AAlTTCTAAGCACCGCrCAAGCTATCrGCCTTGCrcATCAGCCAAAGCCTGTGAAGGAAT^ 

ATCCTGAGAAAnGCCAGGAGAATTATATGATGCAAACACACAGTGCAAGTGGCAGTTCGGAGAG 

AAAGCCAAGCrCTGCATGCTGGACTlTAAAAAGGACATCTGTAAAGCCCraTGGTGCCATCGTAlT 

GGAAGGAAATGTGAGACTAAATTTATGCCAGCAGCAGAAGGCACAATn'GTGGGCATGACATGTG 

GTGCCGGGGAGGACAGTGTGTGAAA'IATGGTGATGAAGGCCCCAAGCCCACCCATGGCCACTGGl 

CGGACTGGTCTTCTTGGTCCCCATCKTCCAGGACCl'GCGGAGGGGGAGTATXTICATAGGAGTC 

TCTGCACCAACCCCAAGCCArCGCATGGAGGGAAGTTCTGTGAGGGCTCCACTCGCACTCTGAAGC 

TCTGCAACAGTCAGAAATGTCCCCGGGACAGTGTTGACITCCCjTGCTGCTCAGTGTGCCGAGCACA 

ACAGCAGACGATTCAGAGGGCGGCACTACAAGTGGAAGCCnACACTCAAGTAGAAGA'ICAGGAC 

TTATGCAAACTCTACTGTATCGCAGAAGGATITGArrrCITCTrTTCT 

ATGGGACTCCATGCTCGGAGGATAGCCGTAATGTrrGTATAGATGGGATATGTGAGAGAGTTGGA 

TGTGACAATGTCCTTGGATCTXjATGCTGTTGAAGACGTCTG'rGGGGTGTGTAACGGGAATA 

GCCTGCACGATTCACAGGGGTCTCTACACCAAGCACCACCACACCAACCAGTATTATCACATGGTC 

ACCATTCCITCrGGAGCCCGGAGTATCCGCATCTATGAAATGAACGTCTCrACCT(:CTACATITCT 

TGCGCAATGCCCTCAGAAGGTACTA<XTOAATGGGCACTGGACCGTGGACTGGCa:GGCC^ 

AAATTTTCGGGCACTACTTTCGACTACAGACGGl^CCTATAATGAGCCCGAGAACTTA^ 

GGACCAAC:CAACGAGACACIXjATTGTGGAGCTGCTGTTTCAGGGAAGGAACCCGGGTGTTGCCTG 

GGAAlACl'CCA'rOCCTCGCnTGGGGACCGAGAAGCAGCCCCCrGCCCAGCCCAGCTACACrrrGGG 

CrATCGIGCGClCTGAGTGCTCCGTGTCCTGCGGAGGGGGACAGATGACCGTGAGAGAGGGCriGC 

TACAGAGACXTCiAAGllTCAAGTAAAl'ATGTCCTTCTGCAATCCCAAGACACGACCTG'rCACGGCX} 

CTGGTGCCTrGCAAAGTATCTGi:CT(jTCCT(XCAG<.TGGTCCGTGGGGAACTGGAGTGCCr<3CAGl 

C:CK:JACGTG'rGCX:GGGGGTGCCCAGA(jCCGCCCCGTGCAGT(iCACACGGCGGGTGCACTATGACI(:' 

CKJAGC:CAGTCCCGGCCAGCCrGTGCCCTCAGCCTGCTCCClCCAGCAGGCAGGCCraCAACTCTCA 

CiA(Kri'GCCCACCTGCATGGAGCGCCGCK3CCCTGGGCAGAGTGCTCACACACCTGTGGGAAGGGGT 

CiCiAGGAAGCGGGCAGTGGCCTGTAAGAGCACCAACCCCTCGGCCAGAGCGCAGCTGCTCK^CCGAC 

G<^TCTGCACCrCCGAGCCCAAGCCCAGGATGCATGAAGCCTGTCrGCrrCAGCGCT 

GCCAAGAAGCTGCAGTGGCTGGTGTCCGCCTGGTCCCAGTGCrCTGTGACATGTGAAAGAGGAAC 

AC^AGAAAAGAncriTAAAATGTGCTGAAAAGTAlG'rrrcrGGAAAGTATCGAGAGCTGGCCT 

AGAAG'rGCTCACATTTGCCGAAGCCCAGCCTGGAGCrGGAACGTGCCTGrGCCCCG<^ 
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Figure II 



PCT/IJS(H/U431 



CCCATTGCAGAGAAGAAAGATGCCrrCTGCAAAGACTACrrCCACTGGTGCTACCTGGTACCCCAG 
CACGGGATGTGCAGCCACAAGTTCrACGGCAAGCAG-rGCTGCAAGACTTGCrCTAAG'rCCAAm 

TGA 

>SGPR 282_SEQIDNO:17 

ATGAGGCAGGCAGAGGCGCGGGTCACCCTTAGGGCCCCCCTCrrGCTGCTCiGGGCTCrGGGTGCTC 

CrGACTCCAGTCCGGTGTTCTCAAGGCCATCCCTCGTGGCACTACGCATCCrCCAAGGTGm^^^ 

CCCAGGAAGGAGACGCACCACGGCAAAGACCTTCAGTTTCIGGGCTGGCTGTCCTACAGCCrC^^ 

TTTTCGGGGTCAAAGACACATCATTCACATGCGGAGGAAACACCri'rCTTTGGC^^^ 

GGTGACAAC7rCAGGATGACCAAGGAGCCTrGCAGAl'GGATGACCa:rACArCCXnx:CAGACTC 

ACTATCrCAGCTACCTCGAGGAGGrrCCTCTOTCCATGGTCACCGTGGACATGT^ 

TCAGAGGCATCATGAAGCTGGACGACCTTGCCTATGAAATCAAACCCCT(XAGGATrc 

CITGAACATGTrrCTCAGATAGTGGCCGAGCCCAACGCAACGGGGC(X:ACAm 

CAATGAGGAGACAAACCCCCTGTTCTCTCAAGCAAATGACAGCATGAATCCCA^^ 

GGCTGTATAGTTCTCATAGAGGCAATATAAAAGGCCACGTTCAATGTTCCAArrCATATTGTCGTG 

TAGATGACAATATTACAACITGTTCCAAGGAGGTGGTCCAGATGTrCAGTCTCAGTGACAGCATTG 

rrCAAAATATTGATCTGCGGTACTATATTTATCTTrTGACCATATATAATA ATTGTGAC CCAGCCCC 

TGTGAATGACTATCGAGTTCAGAGTGCAATGTlTACCrATITrAGAACAACUrJ 1 r 

CGTGTTCATTCACCCACACTACTrATTAAAGAGGCACCACATGAATGTAACTATGAACCACAAAGG 

TATAGCrTCTGTACACATTTAGGCCTArrACACAlTGGTACTCTAGGCAGACAlTATITA™ 

CCGTCATAACAACCCAGACACTGATGAGAAGTACTGGTGAGAAGTACGATGATAACTACTGCACA 

TGrCAGAAAAGGGCCrrCTGCATTATGCAGCAATATCCTGGGATGACAGATGCGTTCAGTAACTGT 

TCTTATGGACATGCACAAAATTGTTTTGTACATTCAGCCCGGl'GTGTTTrCGAAACAOT 

TGTATAATGAAACCATGACAATGGTTCGCTGTGGAAACCTCATAGCGGATGGGAGGGAGGAATGT 

GACTGTGGCTCCTTC^AAGCAGTGlTATGCCAGTTATTGCTGCCGAAGTGACTGTCGCrTAACACCG 

GGGAGCATCTGTCATATAGGAGAGTCCTGTACAAACTGCAGCTACTCCCrACCAGGGACTCTCTGC 

AGACCrATCCAAAATATATGTGACCTTCCAGAGTACTGTCACGGGACCACCGTGACATGCCCCGCA 

AACTTTrATATGCAAGATGGAACCCCGTGCACrGAAGAAGGCTACTGClATCATGGGAACTGCACT 

GACCGCAATGTGCrCTGCAAGGTAATCnTTGGTGTCAGTGCTCiAGGAGGClCCTGAGGTCTGC^ 

GACATAAATCrrGAAAGTTACCGATTTGGACATTGTACTCGACGACAAACAGCTCrcAAC^ 

GCrTGTGCAGGAATAGATAAGrnTGTGGAAGACTGCAGTGTACCAGTGTGACCCATCTTCCCCGG 

CTGCAGGAACATGTITCArrCCATCACTCAGTGACAGGAGGATTTCAGTGTTTTGGACTGGATGAC 

CACCGTGCAACAGACACAACTGATGTTGGGTGTGTGATAGATGGCACTCCTTGTGTTCATGGAAAC 

rrCTGTAATAACACCAGGTGCAATGCGACTATCACITCACTGGGCTACGACTGTCGCCCrGAGA^ 

IGCAGTCATAGAGGGGTGTGCAACAACAGAAGGAACTGCCA'rTGCCATATAGGCTGGGATCCTCC 

ACTGTGCCTAAGAAGAGGTGCTGGTGGGAGTGTCGACAGCGGGCCACCTCCAAAAAlAACACG'n' 

CGGTCAAACAAAGCCAACAATCAGTGATGTAI'CIGAGAGTGGTCTTTGGTCGTATTTACACCTTC 

TAATTGCACTGCTCnTGGGATGGCCACAAATGTGCGAACTATCAGGACCACCACraTTV^ 

GGACAGTTACTAACCCTGAATAA 

>SGPR_046_SEQ ID NO: 1 8 

ATGGTGGAAAAGCATGGCAAGGGAAATGTCACCACATACArrCTCACAGTAATGAAC:ATGGTTTC 

TGGCCTATTIAAAGATGGGACTATTGGAAGTGACATAAACGl'GGTrGTGGTGAGCCTAATTCITCT 

GGAACAAGAACCTGGAGGATTA'lTGATCAACCA'rcATGCAGACCAGTCTCrc;AATAG'rTTTT(~lTCA 

ATCJGCAGTCTGCCCTCATTGGAAAGAATGGCAAtjAGACATGATCATGCCATCrrACTAACAGGA'rr 

'rc^ATAriTGTTCITGGAAGAATGAACCATGTGACACrCTAGGGTTTGCCCCCATCAGTGGAAlGTCi 

CrCTAAGTACCGAAGrrGTACCATCAATGAGGACACAGGAClTGGCCrrGCCTTClACCATCCK'TCA 

TGAGTCAGGGCACAAClTTGGTATGATTCACGACGGAGAAGGGAATCCCrGCAGAAAGGtn^GAAG 

GCAATATCATGTCTCCCACACTGACCGGAAACAATGGAGTGTTTTCATGGTCrrrCCTGCAGC:c:GCC; 

AGTATCTCAAGAAATTCCrCAGCACACCrCAGGCGGGGTGTCTAGTGGATGAGCCCAAGCAAGCA 

GGACAGTATAAATATCCGGACAAACTACCAGGACAGATTTATGATGCTGACACACAGTGlAAA'rG 

GCAATTTGGAGCAAAAGCCAAGTTATGCAGCCITGGTITTGTGAAGGATATTTGCAAATCAC^^ 

GTGCCACCGAGTAGGCCACAGGTGTCJAGACCAAGTTTATGCCCGCAGCAGAAGGGACCGTTTGTG 

GCrrGAGTATCiTGGTGlCGGCAAGGCCAGTGCGTAAAGTTTGGGGACKrrCGGGCCCCGGCCCATC 

CACGGCCAGTGGTCCGCCrGG'rCGAAGTGGTCAGAATGTTCCCGGACATGTGGTGGAGGAGTCAA 
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Figure IJ 
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GGAAGAGGAAGATCGATGCAAACTGTACTGCAAGGCTGAGAACnTiriAAriM'l^U-ll'l'GCAATGTC 

CGGCAAAGTGAAAGATGGAACTCCCTGCTCCCCAAACAAAAATGATGTTTGTATTGACGGGGrrr 

GTGAACTAGTGGGATGTGATCATGAACrAGGOCT'AAAGCAGTrrCAGA'J'GCTTGlGGCGTITGCA 

AAGC}TGATAATirAACrrGCAAGrrrrA'lAAAGGCCrGTACCTCAACCAGCATAAAGCAAATGAAT 

ArrATCCGGTGGTCCTCATTCCAGCTGGCGCCCGAAGCA'rCGAAATCCAGGAGCTGCAriCiTTrCCT 

CCAGTTACCTCGCAGTTCGAACjCCTCAGTCAAAAGTATTACCTCACCGGGGGCTGGAGC^ATCGACr 

GGCCTCjGGGAGTTCCCCTTCGCTGGGACCACGriTGAATACCAGCGCTCrrrCAACCGCCCGGAAC 

GlCTGTACGCGCCAGGG€CCACAAATGAGACCK:rrGGTCmGAAArrClGATGCAAGG<:AAAAAT 

CC^AGGGATAGCTTGGAAGTATGCACrrcCCAAGGlCATGAATGGAACTCCACCAGCCACAAAAAG 

ACCTGCCTATACCTGGAGTATCGTGCAGTCAGAGTGCrCCGTCTCCTGTGGTGGAGGTTACATAAA 

TGTAAAGGCCATTTGCrrGCGAGATCAAAATACTCAAGTCAATTCCTCATrCTGCAGTGCAAA^ 

CAAGCCAGTAACTGAGCCCAAAATCTGCAACXjCrTTCTCCnXK:CCGG<^ 

ATGGAGTACATGCAGCAAGGCCTGTGCIGGAGGCCAGCAGAGCCGAAAGATCCAGTGTGTGCAA^ 

AGAAGCCCm-CCAAAAGGAGGAAGCAGTGTTGCA'lTCTCTCrcTCCAGTGAGCACACCrACT^ 

GTCCAAGCCTGCAACAGCCATGCCTGCCCTCCACAATGGAGCC^GGACCCTGGTCTCAGTGTTCC 

AAGACCTGTGGACGAGG(K3TGAGGAAGCGTGAACTCCTCTGCAAGGGCrCTGCCGCAGAAACCCI" 

CCCCGAGAGGAAGCGTGAACfCCrcrGCAAGGGCTCTGCCGCAGAAACCCTCCCCGAGAGCCAGT 

GTACCAGlCrCCCCAGACCTGAGCTGCAGGAGGGClXjTCiTGCTTGGACGATGCCCCAACiAACAGC 

CGGCTACAGTCGGTCGCTTCrrCGTGGAGCGAGTGTTCrGCAACCTGTGGTTTGGGTGTGAGGAAG 

AGGGAGATGAAGTOCAGCGAGAAGGGCTOCAGGGAAAGCTGATAACTTTCCCAGAGCGAAGAT 

L G 1 AAl A rJAAGAAACCAAATCTGGACTTGGAAGAGACCrGCAACCGACGGGCJTGCCCA^ 
CATCCAGTGTACAACATGGTAGCTGGATGGTArrCATTGCCGTGGCAGCAGTGCACAGTCACCTGT 
GGCJGGAGGGGTCCAGACCCGGTCAGTCCACTGl'GTTCAGCAAGGCCGGCCITCCJrCAAGTTGTCTC} 
CrCCATCAGAAACCrCCGGTGCTACGAGCCTGTAATACAAACTlCTCiTf^CAGCrcCTGAAAAGAGA 
GAGGATCCATCCTGCGTAGATTTCITCAACTGGTGTCACCIAGTTCCTCAGCATCJGIGTCI'GCAA^ 
ACAAGITTTACGGAAAACAATGCTGCAAGTCATGCACAAGGAAGATCIGA 

>SGPR_060_SEQ ID NO: 19 

ATGGACGGCCGCGGCKKTTTTCrGGACAGTGGCCATTCCCAGAGCCAGGCAGGAAGGCCTCGGGAG 

GCTGGGGCTCCCGTTCCCGGTGAAGCGGACGCCGCCAGCGCCCCAGAACCCAGGAGGAAGCACAC 

AGGCa;CACAGAGAGTGGrrGGCAAGAC}TCACTCGGGGATTAG(jATGCCGGCCAAATCGCGGAAT 

lTGAGGCrGGAATCCAAGCrCAACAGGAAAGlAGrGAAATACAAATG<KXjAA>^ 

GAGCGGGGAGGGAGCTGGTGCCGGCATITCCCACCAACGCrGGTrTAGGAAGACGGGACCGATGC 

CGGCCGCCCCCTGCTGGAGGGGATGTGGCATCTCACGGGCTGCCAGGGAGCGGGGTTGGCTACTC 

CTGCAACCAGCGTGAAGAGCKllCTCAGGGGAGGCTGTGGTGGGATCCCCCACGTGCCCTTGTTCCT 

CTCACCGrrACCTCTtjGATGCCTCGGGGCAAAGGCCTTCTTCCACCrAlAGACAGAGTCrACGCAG 

GGGraTGGAACCCGGGCACACCAGTCCCCAGCTAACGAAATCCCCGAGTTCJijGGGATTTGAGAG 

GGTCACGTTTGGCCCAAGAACCCGCAGTCCTCTTTGGTCITCGGCCCTCTATTTCT 

TCTGGCACGGCGGCrCTGGGCACAGCCCATGCrGCTTTCGGGCTGGGTGGrrTC 

AArrATCACAGTGACGGTGACCTTCACCCCAACAGGACTGCrGTGTGTGAAGC^ACrCAAGAGCjGC 

CCCTACAACCAACCrGCCAGGAGIX:GGCrCCTGAAAACAGGGl"CGGAAAAGCGCrAATTA<^^ 

CCAAAGGCTGGAGGGCITCACTCCGClCrGGCGCCGCCGCCTAGCGCGCrCCTGCTrCGCCGCCACG 

GTCCGGGGGGGCTCfCCGGTCCCGGGTACCATGTGTGACCKjCGCCCTfiCrGCCTCCGCTCGTCClGC 

CCGTGCTGCTGCTGC rGG'ITTGCjGGA CFGG ACCCGGGCACAGGT AGCG€CC( CTCCCACAGCCCrTC 

TTCACCCCGCGTCCTGCGGCTA{:CITCX':CTCTGCGTTCTCGC(}GCG'1CCTGGCGGCCC:GGCK}C^ 

CGGCGGGACCGCTGACGGCC;CCCCjAGCGGAGGAGGCGCGGGCCGCGGCCGGAG'IACGGGAATCG 

GGlGGC'lCCGTCK3CAGGC'GCC;CCGCC.:GCCGG<:nCTCCGC'rCGCC(rATGCGC(iGCGCCGTTCCGGG 

ACKnGCTCGCGCGGCTGCGCCGGAGACCCTCCCCGGGTGGCGCGGGCC AGCGTGGAGCTGTCG<3C 

gac.rtcggc:ggccgacgtggagcjtggtgctccc:gtggcgggtg€gcccggacgacgtgcacctgcc 
gccgctgcccgcagcccccgggccccgacggc'ggcgacgcccgc:gcacgcccccagccgccccgc 
gcgccc'ggcccggagagcgcgcccrgctgctgcacctgccggccttcgggcgcciacctgtaccttc^ 
agctgc^g<:;cgcgacctgcgcttccrgtcccgaggcrtcgaggtggaggaggcgggcgcggrccgg 

CGCCGC'GGCCG<:CCCGCCGAGCTCrTCKTrTCTACrCGGGCCGTGTGCrC(iGCCACCCCGGCrCCCrC 

GTCTCGCrCAGCGCCTGCGGCGCCGCCGGCGGCCTGGTl'GGCCTCArrCAGC'nGGGCAGGACiCAG 

GTGCTAATCCAGCCCCTCAACAACTCCCAGGGCCCAITCAGTGGACGACjAACATCTGATCAGGC:G 

r\\ A A'lYirrCfV TIY; \('r'r( V ^^ r ;r Y Y TIY 'l( U - vcxj U ;< y Y ■ a c ; a r , a f Y -rv : \, ,i ' \(:.( tv 'K u ^ \ \ ( :(■]■]■<■ •■ 
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ccacggggccgaggccgcccagaggtrcatcctgaccgtcatgaacatggtatacaai^atgtttca 

gcaccagagcctggggattaaaarraacattcaagtgaccaagctl'gtccrgctacgacaacgtcc 

cgctaagtl'gtccattgggcaccatggtgagcggtccctggagagcrrcrgtcactggcagaacga 

ggagtatggaggagcgcgataccrcggcaalaaccaggttcccggcgggaaggacgacccgcc^cc 

tggtggatgcrgccgtgtttgtgaccaggacagaltlatgtglacacaaagatgaaccgtgtgaca 

ctgtrggaattgcitacttaggaggtgtgtgcagtgctaagaggaagtgtgtikntgccgaagac 

atggtcrrcaalti'ggccnttaccatcgcccatgagctgggccacaacttgggcatgaaccacgacg 

atgaccactcatcrrgcgctggcaggtcccacal'catgtcaggagagtgggtgaaaggccggaac 

ccaagtgacctctcrrggtcctcctgcagccgagatgaccnigaaaacitccrcaagtcaaj^ 

agcacctgcttgctagtcaccigaccccagaagccagcacacagtacgcctcccgcacaagcrgcc 

gggcatgcactacagtgccaacgack:agtgccagatcctgtttggcatgaatgccaccitct^ 

AAACATGGAGCATCTAATGTGTGCnKjACrarXjGTGCCTGGTAGAAGGAGACACATC 

<XAAGCTGGACCCTC(XCrGGATGGCAOCXjAGTGTGGGGCAGACAAGTGGTG<X<^ 

TGCGTGAGCAAGACGCCCATCCCGGAGCATGTGGACGGAGACTGGAGCCCGTGGGGCGCCTGGAG 

CATGTGCAGCCGAACATGTGGGACGGGAGCCCGCrrCCGGCAGAGGAAATGl'GACAACCCCCCCC 

CTGGGCCTGGAGGCACACACTGCCCGGGTGCCAGTGTAGAACATGCGGTCTGCGAGAACC^ 

TGCCCCAAGGGTCTGCCCAGCTTCCGGGACCAGCAGTGCCAGGCACACGACCGGCTGAGCCCCAA 

GAAGAAAGGCCrGCrrGACAGCCGTGGTGGTlXjACGATAAGtCA'rGlGAAClXrTACTGCTCGCCCCT 

CGGGAAGGAGTCCC;CACTGCrGGTGGCCGACAGGGTCCTGGACGGTACACCCTGCGGGCCCTACG 

AGACTGATCTCTGCGTGCACGGCAAGTGCCAGAAAATCGGCTGTGACGGCATCATCGGGTCrGCA 

GCCAAAGAGGACAGATGCGGGGTCTGCAGCGGGHjACGGCAAGACCTGCCACrrGGrGAAGGGCG 

ACTrCAGCCACGC:CCGGGGGACAGGTTATATCGAAGCTGCCGTCATTCCTGCTGGAGCIX:GGAGG 

ATCCGTGTGGTGGAGGATAAACCTGCCCACAGCTTlCTGGCCGTGGTGG'riGACGATAAGCCATGT 

GAAClCTACTGCrCGCCCCTCGGGAAGGAGl'CCCCACTGCTGGTGGCCXiACAGGGTCCrGGACGGT 

ACACCCTGCGGGCCCTACGAGACTGATCTCTGCGTGCACGGCAAGTGCCAGAAAATCGGCTGTGA 

CGGCATCATCGGCnCTGCAGCCAJ^GAGGACAGATGCGGGGTCTGCAGCGGtjGACGGCAAGACCT 

GCCACITGGTGAAGGGl'GACrTCAGCCACGCCCGGGGGACAGGlTATAlCGAAGCTGCCGTCAriC 

CTGCrGGAGCrCGGAGGATCCGTGTGGTGGAGGATAAACCTGCCCACAGClTTCTAGCrcrCAAAG 

ACTCGGGTAAGGGGTCCATCAACAGTGACTGGAAGATAGAGCTCCCCGGAGAGTTCCAGATTGCA 

GGCACAACTGrrCGCTATGTGAGAAGGGGGCTGTGGGAGAAGATCICTGCCAAGGGACCAACCAA 

ACTACCGCTGCACTTGATGGTGTTG'n^ATITCACGACCAAGAlTATGGAATTCATTATGAATACACT 

GlTCCTGTAAACCGCACrGCGGAAAATCAAAGCGAACCAGAAAAACCGCAGGACTCl-rTGTTCAT 

CTGGACCCACAGCGGCTGGGAAGGGTGCAGTGTGCAGTGCGGCGGAGGTGAGTGGCCGTGGTCCA 

TGACCTGrrGGGTGTGGGGTTTTGCTGAAGGAAGGAGAAAGGCATCTGTGGCCAGCACGCAGAGT 

GTGAGACATCTOCAACCTGTAGCrtXATGGGAATTTAACCATATCCCACCGAAAATCTCICTGCAG 

AATACTTGGACAGAGTCTrCCCAACTCCCACACrAG 

>SGPR 068_SEQ ID NO:20 

ATGGCTCCACTCCGCGCGCTGCTGTCCTACCTGCTGCCTITGCACTGTGCGCrCTGCG^ 

GCAGCCCKjACCCCAGAGCTGCACCTCTCTGGAAAGCTCAGTGACrATGGTGTGACAGTGCCCTGC 

AGCACACTAClTlCXJGGGACGCrrCCrCTCCCACGTGGTGTCTGGCCCACK::AGCAGCCTCT 

AGCATGGTAGTGGACACGCCACCCACACTACCACGACACrCCAGTCACCTCCGGGTGGCTCGCA(T 

CCCTCrGCACCCAGGAGGGACCCTGTGGCCTGGCAGGG'iriGGGCGCCACTCCCrCTACTTCAATGT 

C'ACTGTTTTCGGGAAGGAACTGCACrrGCGCCmCGGCCCAATa:KjAGGTTGt3TAGTCK^^ 

CTCAGTGGAGTGGC^AGGAGGATTTTCGGGAGCIG'ITCCGCJCAGCCCTTACGGCAGGAG'rGTGTGT 

AC'ACTGGAGCrTGirACTGGAATGCCTGGGCiCAGCTGTTGCCATCAGCAACTGTGACGCiATTGGCG 

GGC^C^CATCCGCAC:AGACAGCACCGACITCT1CA1TGAGCCT(TOGAGCGG<:jGCCAGCAGGAGAA 

GCiAGCiCCAGCGGGAGGACACATGTGGTGTACCGCCGGGAGGCCGTCCAGCAGGAGTGGGCAGAA 

CCTGACGGCKiACtnXjCACAAlGAACiCCrrrGGCCTGGGAGACCTTCCCAACCrGCrGG^ 

GGGGACCAGCTGGGCGACACAGAGCGGAAGCGGCGGCATGCCAACJCCAGGCAGCrACAGCATCG 

AGGTCiCl'GCTGGTGGTGGACGACrCGGTGGTTCGCrrCCATGGCAAGGAGCATGTGCAGAACTAT 

GTCCTCACCCTCATGAATATCGTAGATGAGATrTACCACGA'irjAGTCCCTGGGGGTTCATATAAAT 

ATTGCCCTCGTCCGCrrCjATCATGGTTGGCTACCXjACAGTCrCTCAGCCTGAl'CGAGCGCGG^^ 

CrCTCACGCAGCCTGGAGCAGGTGTGTCGCTGGGCACACTCCCAGCAGCGCCAGGACCCCAGCCA 

CGCTGAGC:A(:CATGACCACGTTGTGrrCCTCACCCGGCAGGACnTGGGCCCrCAGGGTATGCACC 

CGTCACTGGCATGTGTCACCCrrTGAGGAGrTGTGrYYTrA AfTrA fr;A( ;f;AT< ;<Y'rT^'rrv 'jc \( .( 
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AlTGGTCCCGCTGCAGCAAGCTGGAGCTCAGCCGCTACCTCCCCTCCTACGACTGCCTCnrCGATG 

ACCCCirrGATCCaGCCTGGCCCCAGCCCCCAGAGCTGCCTGGGATCAACTACTCAATGCiATG 

AGTGCCGCirrGACTTTGGCAGTGGCrACrAGACClGCTrGGCArrCAGGACCnTGAGCCCTGC^ 

AGCAGCTGTGGrGCAGCCATCCTGACAACCCGTACTTCTGCAAGACCAAGAAGGGGCCCCC'GCTG 

GATGGGACrrGAGTGTGCACCCGGCAAGTCJGTGCTTCAAAGGTCACTGCATCrGGAAGTCGCCGGA 

GCAGACATATGGCCAGGAlGGAGGCrGGAGCTCCTGGACCAAGTTrGGGTCATGTI'CGCGGTCAT 

GTGGGGGCGGGGTGCGATCCCGCAGCCGGAGCI^GCAACAACCCCTCCCCAGCCIATGGAGGCCGC 

CCGTGCTIAGGGCCCATGrrCGAGTACCAGGTCTGCAACAGCGAGGAGTGCCCTGGGACCTACGA 

GGACirCCGGGCCCAGCAGTGTGCCAAGCGCAACTCGTACTATGTGCACCAGAATGCCAAGCACA 

GCTGGGTGCCCTACGAGCCTGACGATGACGCCCAGAAGTGTGAGCTGATCTGCCAGTCGGCGGAC 

ACGGGGGACGTGGTGTTCATGAACCAGGTGGTTCACGATGGGACACGCTGCAGCTACCGGGACCC 

ATACAGCGTCTGTGCGCGTGGCGAGTGTGTGCCTGTCGGCTGTGACAjVGGAGGTGGG^ 

AGGCGGATGACAAGTGTGGAGTCTGCGGGGGTGACAACTCCCACTGCAG^^ 

CTGGGCAAGGCCTCCAAGi^GGCAGGAGCrCTCAAGCrGGTGCAGATCCCAGCAGGTGCCAG^ 

CATCCAGAriX}AGGCACTGGAGAAGTCCCCCCACCGCA™TGGTGAAGAACCAGGTCACC<^ 

GCITCATCCTCAACCCCAAGGGCAAGGAAGCCACAAGCCGGACCTTCACCGCCATGGGCCTGGAG 

TGGGAGGATGCGGTGGAGGATGCCAAGGAAAGCCTCAAGACCAGCGGGCCCCTGCCTGAAGCCAT 

TGCCATCCrGGCTCTCCCCCCAACTOAGGGTGGCCCCCGCAGCAGCCTGGCCTACAAGTACGTCAT 

CCATGAGGACCTGCTGCCCCTTA'rCGGGAGCAACAATGTGCTCCTGGAGGAGATGGACAC^ 

AGTGGGCGCTCAAGAGCrGGGCCCCCTGCAGCAAGGCCTGTGGAGGAGGGATCCAGrrCACCAAA 

TACGGCTGCCGGCGCAGACuAGAU:ACXACA1GG'IGCAGCGACACCTGTGTGACCACAAGAAGAG 

gcccaagcccatccgccggcgctgcaaccagcaccc:gtgctctcagcctgtgtgggtgacggagg 

AGTGGGGTGCCTGCAGCCCKjAGCIGTGGGAAGCTGGGGGTGCAGACACGGGGGATACAGTGCCTG 

ATGCCCCrcrCCAATGGAACCCACAAGGTCATGCCGGCCAAAGCCrGTGCCGGGGACCGGCCTGA 

GGC:CCGACGGCCCTGTCrCCGAGTGCCCTGCCCAGCCCAGTGGAGGCTGGGAGCCTCKrTCCCAGT 

GCTCTGCCACCrGTGGAGAGGGCATCCAGCAGCGGCAGGTGGTGTGCAGGACCAACGCCAACAGC 

CrCGGGCATl'GCGAGGGGGATAGGCCAGACACrGTCCAGGTCTGCAGCCTGCCTGCCTGTGGAG^ 

GGAGCCCTGCACGGGAGACAGGTCTGTClTCTGCCAGATGGAAGTGCrCGATCGCrACTGCTCCAT 

TCCCGGCTACCACCGGCTCTGCrGTGTGTCCTGCATCAAGAAGGCCTCGGGCCCCAACCCT^ 

AGACCCTGGCCCAACCrCAClGCCCCCCTTCTCCACrCCrGGAAGCCCCTTACCAGGACCCCAGGA 

CCCTGCAGATGCTGCAGAGCCrCCTGGAAAGCCAACGGGAlXTAGAGGACCATCAGCATGGCCGAG 

CCACACAGCTCCCAGGAGCTCTOGATACAAGCTCCCCAGGGACCCAGCATCCCirrGCCCCTGAG 

CACCAATCCCTGGAGCATCCTGGAGCAlCrCCCCTACCACrCCCGGGGGGCTGCCTrGGGGCT 

CTCAGACACCTACGCCAGTCCCTGAGGACAAAGGGCAACCTGGAGAAGACCrGAGACATCCCGGC 

ACCAGCCTCCCTGCrGCCTCCCCGGTGACATGA 

>SGPR 096 SEQlDNO:21 

ATGCAGTTTGTATCCrGGGC'CACACTGCrAACGCTCCTGGTGCGGGACCTGGC^ 

CCAGACGCCGCGGCGGCCGrGCGCAAGGACAGGCrGCACCCGAGGCAAGTGAAATTATTAGAGAC 

CCTGAGCGAATACGAAATCGTGTCTCCCATCCGAGTGAACGCrcrCGGAGAAC^CCm 

CGTCCACrrCAAAAGAACGCGACGGAGCArrAACrcrGCCACTGACCCCTGGCClGCCXICGCCrC 

CTCCrCTl'CCrCCTCTACCTCCrCCCAGGCXjCAlTACCGCCTCTCTGCOT 

'ITAATCrCACCGCCAArGC:CGGA'lTrATCGCrCCACTGTTCACTGTC:ACCClCCrCGGGACG 

GGTGAATCAGACCAAGTTITATICC'GAAGAGGAAGCGGAACTCAAGCACrGrTTCTACAAAGGCr 

ATGTCAA'rACC:AACTCC:GAGCACACGGCCGTCATCAGCCTCTGCTCAGGAATGCIGGGCACA'lTCC 

GGTCirATGATGGGGATTA'mTATTGAACCACl'ACAGTCTATGGATGAACAAGAAGATCiAAGAG 

GAACAAAACAAACX:CCACATCA'rTTATA(iGCGCAGC(5CCCarACiAGAGAGCCCTCAACAGGAAG 

GCATGCATCjTGACACCrCAGAACACAAAAATAGGCACAaiAAAGACAAGAAGAAAACCAGAGCA 

AGAAAArGGGGAGAAAGGArrAACCTGGCTGGl'GACGTAGCAGCATTAAACAGC.GGCTrAGCAAC 

AGAGGCATTTTCTGCnAlGGTAATAAGACGGACAACACAAGAGAAAAGAGGACCCACAGAAGG 

ACAAAACGTTTITTATCCTATCCACGGITTGTAGAAGTCITGGTGGTGGCAGACAACAGAATGGT^ 

TCATACCATG(rAGAAAACCTTCAACACrATATTITAACTrrAATGTCAA™ 

AAGACCCAAGTATTGGAAATTTAAirAATATrGTTATTGTGAACTrAATTGTGAlTCATAATGAAC 

AGGATGGGCCrrCC:ATATCTTTTAATGCTCAGACAACA'n^AAAAAACTTn'GCCAGTGG 

CGAAGAACAGrCCAGGTGGAATCCATCATGATACTGCrGTTCrCTTAACAAGACAGCiATATClGCA 

rl^f^fTf^■^^'>;A^■^^AATrT^r^^T■^rY-^T^rl(■;(■Y'^ri( ;f 'ir; A \rrr :f If : A vc'^ ri"" ' " : m ■ ( -i ^ : ■ 



)2IM 



WO01/«3782 



Figure IM 



PCl/tSOl/14431 



GTCATGGCTCCAACACTGAAClTCTACACCAACCCCTCKiATG'rGGTCAAAGTGTAGTC 

ATCACTGAGTTTITAGACACTGG'JrrATGGCGAGTGTrrGOTAACGAACCTGAAT^^ 

CCinTGCCTGTCCAACTGCCAGGCATCCrn'ACAACGTGAATAAACAATGTGAAlTGAill 

CCAGGTTCTCAGGTGTGCCCATATATGATGCAGTGCAGACGGCTCTGGTGCAATAACGTCAATGGA 

GTACACAAAGGCTGCCGGACTCAGCACACACOTGGGCCGATGGGACGGAGTGCGAGCCTGGAAA 

GCACTGCAAGTATGCJArnTGTGTTCCCAAAGAAATGGATGTCCCCGTGACAGATGGATCCTG 

AAGTTGGAGTCCCTTTGGAACCTGCTCCAGAACATGIGGAGGGGGCATCAAAACAGCCATTCGAG 

AGl'GCAACAGACCAGAACCAAAAAATGGTGGAAAATACTGTGTAGGACGTAGAATGAAATTTAA 

GTCCTGCAACACGaAGCCATGTCrCAAGCAGAAG<:GAGACTTCCGAGATGAACAGTGTGC^ 

rrcACGGGAAGCATTTTAACATCAACGGTCTGCrTCCCAATGTGCGCTGGGTCOT 

GAATrCTGATGAAGGACCGG'rGCAAGl'rGTTCTGCAGAGTGGCAGGGAACACAGCCTACTATCAG 

CTTCGAGACAGAGTGATAGATGGAACrCCTrGTGGCCAGGACACAAATGATATCTGTGTC^ 

(XTITGCCGGCAAGCTGGATGCGATCATGTTrrAAA(^AAAAGC^ 

TTTGTGGTGGCGATAATTCTrCATGCAAAACAGTGGCAGGAACATTTAATACAGTACATrATGGTT 

ACAATACTGTGGTCCGAATTCCAGCTGGTGCTACCAATATTGATGTGCGGCAGCACAGTT^ 

GGGAAACAGACGATGACAACrAOTAGCTTTATCAAGCAGTAAAGGTGAArrCTTGCT 

AACTirGTTGTCACAATGGCCAAAAGGGAAATTCGCATTGGGAATGCTGTGGTAGAGTACAGTGG 

GTCCGAGACrGCCXjTAGAAAGAArrAACTCAACAGATCGCATTGAGCAAGAACTmGCTTCA^ 

Tl'rGTCGGTGGGAAAGTTGTACAACCCCGATGTACGCTATrcrrrCAATArrcCAAlTGAAGATAA 

ACCTCAGCAGTTTTACTGGAACAGTCATGGGCCATGGCAAGCATGCAGT/l^ 

AACX3GAAACGA AAA rTTGTTrGCA.CCAGGGAATCrG ATCAGCTTACTGT 11 Cl GA'R:AAAGATGCG 

ATCGGCrGCCCCAGCCTGGACACArrACTGAACCCTGTGGTACAGACjrGTGACCTGAGGTGGCA 

TI'GCCAGCAGGAGTGAATGTAGTGCCCAGTGTGGCTITGGGTTACCGCACATTGGACATCTACTGTG 

CCAAATATAGCAGGCKK^ATGGGAAGACTGAGAAGGTTGATGATGGl l l i lGCAGCAGCCA^ 

AAACCAAGCAACCGTGAAAJNuATGCTCAGGGGAATGTAACACGGGTGGCTGGCGCTATTCrGCCT^ 

GACTGAATGTTCAAAAAGCrGTGACGGTGGGACCGAGAGGAGAAGGGCTATTTGTGTCAATACCC 

GAAATGATCTACTGGATGACAGCAAA'rGCACACATCAAGAGAAAGTTACCATTCAGAGGTGCAGT 

GAGTTCCCTTGTCCACAGTGGAAATCrGGAGACTGGTCAGAGTGCTTGGTCACCrGTGGAAAAGG 

GCATAAGCACCGCCAGGTCTGGTGTCAGTTTGGTGAAGATCGATTAAATGATAGAAl'GTGTGACCC 

TGAGACCAAGCCAACATCTATGCAGACTTGTCAGCAGCCGGAATGTGCATCCTGGCAGGCGGGTC 

CCrGGGGACAGTGCAGTGTCACTTGTGGACAGGGATACCAGCrAAGAGCAGTGAAATGCATCATT 

GGGACrrATATGTCAGTGGTAGATGACAATGACTGTAA'lGCAGCAACrAGACCAAClGATACCCA 

GGACTGTGAATTACCATCATGTCATCCTCCCCCAGCTGCCCCGGAAACGAGGAGAAGCACATACA 

GTGCACCAAGAACCCAGTGGCGATTTGGGTCTTGGACCCCATGCTCAGCCACTTGTGGGAAAGGT 

ACCCGGATGAGATACGTCAGCTGCCGAGATGAGAATGGCTCTGTGGCTGACGAGAGTGCCTGTGC 

TACCCTGCCtAGACCAGTGGCAAAGGAAGAATGTTCTGTGACACCCTGTGGGCAATGGAAGGCCT 

rGGACrGGAGCl'CTTGCTCTGTGACCrGTGGGCAAGGTAGGGCAACCCGGCAAGTGATGTGTGTC^ 

ACTACAGIGACCACGTGATCGATCGGAGTGAGTGTGACCAGGATTATATCCCAGAAACTGACCAG 

GACTGTTCCATGTCACCATGCCCTCAAAGGACCCCAGACAGTGGCTTAGCTCAGCACCCCTTCC^ 

AATGAGGACTATCGTCCCCGGAGCGCCAGCCCCAGCCGCACCCATGTGCTCGGTGGAAACCAGTG 

GAGAACTGGCCCCTGGGGAGCATGTTCCAGTACCrGTGCTGGCGGATCCCAGCGGCGTGTTGrrGT 

ATGTCAGGATGAAAATGGATACACCGCAAACGACTGTGTGGAGAGAATAAAACCrGATGAGCAA 

AGAGCCTGTGAATCCGGCCCTTGTCCTCAGTGGGCrrATGGCAACTGGGGAGAGTGCACTAAGCT^ 

TGTGGTGGAGGCATAAGAACAAGACTGGTGGTCTGICAGCGCiTCCAACGGTGAACGGTITCCAGA 

riTGAGCTGTGAAATTCTrGATAAACCTCCCGATCGTGAGCAGTGTAACACACATGCTrGTCCACA 

CGACGCTGCATCKjAGTACTGGCCCrrGGAGCrCGTG'ITCTGTCTCTTGTGGTCGAGClGCATAAACA 

ACGAAATGTlTACTGCATGGCAAAAGATGGAAGCCATTTAGAAAGTGArrACTGTAAGCACCTGG 

CrAAGCCACATGGGCACAGAAAGTGCCGAGGAGC}AAGATGCCCCAAATGGAAAGCrGGCGCTTG 

GAGTCAGTGCICTGTGTCCTGTGGCCCiAGGCGTACAGCAGAGGCATGTGGGCTGTCAGATCGGAA 

CACACAAAATAGCCAGACjA(jACCGAGTGCAAC(XATACACCAGACCGGAGTCGGAACGCGACrG 

CCAAGGCCCACGGTGTCCCCTCTACACnTGGAGGGCAGAGGAAlGGCAAGAATGCACCAAGACCT 

GCGGCGAAGGCTCCAGGTACCGCAAGGTGGTGTGTGTGGATGACAACAAAAACGAGGTGCATGG 

ggcacgctgtgacgtgagcaagcggccggtggaccgtgaaagctgtagtttgcaaccctck:^^ 
atgtctggatcacaggagaatggtcagagtgctcagtgacctgtggaaaaggctacaaacaaagg 

C7ITGTCrCGTGCAGCGAGATTTACAC:CGGGAAGGAGAATTATGAATACAGCrACCAAACCACCAT 

CAAcrGCCCAGGrACGrACirc^rrrrAnTG'rirArrvrn^GTTArrTOAn^^ri Ar-[Y;f 7 Y-iY yv(^y< v 
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GAACGAAAAACCrGCCaiAATG'iCTATAACrGTGAGTrACCCCAGAArrGCAAGGAGGTAAAAAG 

ACrrAAAGGTGCCAGTGAAGATGGTGAATATTTCCTGATGATTAGAGGAAAGCrrCTGAAGATATT 

CTGTGCGGGGAlGCACTCTGACCACCCCAAAGAGTACGTGACACmGTGCATGGAGACTCT 

AlTrClCCGAGGTITATGGGCACAGGTTACACAACCCAACAGAATGTCCCrATAACGGGAGCCGGC 

GCGATGACTGCCAATGTCGGAAGGATTACACGGCCGCrGGGl'riTCCAGTTTTCAGAAAAl'CAGAA 

rAGACCIGACCAGCATGCAGATAATCACCACTGACTTACAGrrrGCAAGGACAAGCGAAGGACAT 

CCCGTCCCTTTTGCCACAGCCGGGGArrGCTACAGCGCTGCCAAGTGCCCACAGGGTCGTTTTAGC 

Al'CAACCnTTATGGAACCGGCTTGTCTTTAACTGAATCTGCCAGATGGATATCACAAGGGAATTAT 

GCriX3TCTCIt)ACATCAAGAAGTX:G<XGGATGGTA<X;CGAGTXrGTAG^ 

GGAAAATGCAClCCATCCTCTGGTACrGGCCrGGAGGTGCGAGTTn'ATAG 



>SGPR_1 19_SEQ ID NO:22 

ATGTGGGTGGCCAAGTGGCTGACKSGGCrrGCTCrACr^ 

gaagttgacrrccaccccaggcaagaagccctggtgaggacactgacctcct 
ccccgagcgggicaatgagtttggagaagtgttccctcagagcx:accacttcagccggcagaaac 

GCAGCTCCXjAGGCGCTGGAACCCATGCCGTTCCGAACCCACI'ATCGCITCACT^ 

TCTTCCAGCTGAACCrGACCGCCGATGCATCCTTTCTGGCCGCCGGCTACACCGAGGTGCACT^ 

GAACCCCGGAGCGCGGGGCCTGGGAGAGCGACGCAGGGCCCTCGGACCTGCGCCACTGCrrCTAC 

CGCGGCCAGGTCAACTCACAGGAGGATTACAAGGCCGTCGTCAGCTTATGCGGAGGCCTGACGGG 

AACArnAAAGGACAGAACGGTGAA'rATTTCm^AGAACCTATAATGAAGGCAGATGGGAATGAAT 

CTCTGAAGTATTGCAGTGTGTCAGAAAGTCAAATAAAGGAAACCAGrrTACCCrrrCATACCT 

GCAACATGAATGAAGATGTTAATGTAATGAAAGAAAGAGTTTrAGGACACACATCAAAAAATGTA 

CCATTGAAAGATGAAAGAAGACArrCCAGGAAAAAACGTCrTATATCATATCCAAGATACATI'GA 

AATTATGGTTACAGCTGATGCTAAAGTGGTTTCTGCTCATGGATCGAATTTGCAAAACT^ 

GACTCrAATGTCAATTGTTGCAACAATCTACAAAGATCCAAGTATTGGAAATTTGATACACATAGT 

AGTGGTAAAATTAGTTATGATTCACCGTGAGGAGGAAGGACCAGTCATTAATTn'GATGGTGCTAC 

CACATTAAAGAACTTTTGTTCATGGCAACAAACTCAGAATGACCITGATGATGTrcACCCTrC^ 

CCATGACACrGCTGrrCTrATCACrAGGGAAGACATTrGTTCATCTAAAGAGAAATGTAACATGTT 

AGGTTTAl'CATA'mAGGTACCATATGTGATCCrrrACAAAGCTGCTITArrAATGAAGAAAAA 

ACrCATTTCTGCTTITACTATAGCCCATGAGCTTGGGCACACACTTGGTGrrCAACATGA^ 

CCTAGATGTAAAGAAATGAAAGTTACAAAGTATCATGTAATGGCCCCTGCTTTAAGTTTTCA 

AGICCITGGAGCTGGTCAAACTGTAGTCGGAAATATGTTACTGAATTCCTAGATACTGGTTACGGG 

GAATGTCTTCTTGACAAACCAGATGAAGAAATATATAATCTGCCTTCAGAACTTCCT 

TATGATGGAAACAAGCAGTGTGAGCrrGCGTTTGGTCCrGGGTCACAAATGTGTCCCCATATAGAG 

AATATATGCATGCATCTGTGGTGCACAAGCACAGAAAAGCITCACAAAGGCTGTTTCACTCAACAC 

GTGCCACCAGCAGATGGAACAGACTGCGGTCCTGGAATGCATTGCCGTCATGGGCrATGTGTAAA 

CAAAGAAACGGAAACACGTCCTGTAAATGGTGAATGGGGACCATGGGAACCrrACAGTTCTTGTT 

CAAGAACATGTGGAGGCGGAATCGAAAGTGCAACCAGGCGCTGTAATCGTCCTGAGCCAAGAAAC 

GGAGGAAATTACrGTGTGGGCCGCAGGATGAAATTrCGATCATGTAATACrGATTCATGTCCAAA 

GGCACACAAGACirrCGAGAGAAGCAGTGCTCTGATTTTAATGGTAAACArrrGGACATCA 

ATTCCCrCTAATGTGAGGTGGCTTCCAAGATACAGTGGCArrGGCACAAAGGATCGTlGTAAACT^ 

TATTGTCAGGTTGCTGGAACCAArrATTTCTACCTATTGAAGGATATGGTTGAAGA'r^ 

GTGGAACTGAAACrCATGACATCTGTGrrCAAGGCCAGTGTATGGCAGCTGG'rTGTGAlCACGTGT 

TAAACTCCAGTGCCAAGATAGACAAATGTGGAGTGTGTGGTGGGGACAACTCTTCATGCAAGACA 

ATAACAGCjTGTCTrCAACAGTlCTCATTATGGTTATAATGTIXjTrGTAAAGA'lTCCC'GCAGGAGCA 

ACAAACGITGACATlCGTCAGl'ACAGCTArrCTGGACAACCAGATGACAGTTACCTTGCATTATCT 

GACGCTGAAGGGAArmCTmCAATGGAAAITTr(m^CTAAGTACGTCAAAAAAAGAAA 

GTGCAAGGAACAAGAACrGTTATI'GAATACAGTGGATCAAATAACGCAGTTGAAAGAArrAATAG 

TACTAATCGACAAGAGAAAGAACITATTriXjCAGGTGTTGTGTGTGGGTAArn'ATACAACCCT 

TGTACATTATTCCTTCAATATCCCTTTGGAAGAGAGGAGTGACAl'GTTCACATGGGACCCCTATGG 

ACCATGGGAAGC;CrrGTACCAAAATGTGTCAAGGTCTTCAGCGAAGAAACAlAACTIXK:ATACA 

AGAGTGATCj\TAGlGTTGl'GTCrGA'rAAAGAATGTGACCACrrrGCCACITCCATCAT^ 

AAG'ITGCAArACAGACrGTGAACTAAGGTGGCATGTTATTGGCAAAAGTGAATGTrCATCCCAATG 

rGGTCAAGGAl'ATAGAAC^CTrCJGACATCCATTGCATGAAGTATTCCATTCATGAAGGACAGACrGT 

Tr A A GTTG ATG ACC\ r PA rVO'l GOTG A CCA GCIT A A A CCTCrTA CCCA A f ^, A A r lA! r JfY 'A IT ]( ]r\ A 
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ACTGTCCCXAGTGACGAGAGAGAA'rrcCAATGAArrrrCCTGTCCCAGTTGGGCTGCrAGTG^ 

GAGCGAGTGCCTTGTTACATGTGGTAAAGGAACAAAGCAGCGGCAGGTATGGTGTCAGCTGAATG 

TAGATCACTTGAGTGATGGCTTCTGTAATrCAAGlACCAAACCTGAATCTCTGAGTCCATGTGAAC 

TTCATACATGTGCTTCCTGGCAAGTAGGACCATGGGGTCCrrGCACAACCACATGTGGACATGGGT 

ATCA GA'JGCGA GATGTTAAATGTGTCAATGAGCrAGCTAG'rGCAGTGTTAGAGGACACAGAATGC 

CAlGAAGCrAGTCGCCCCAGTGACAGACAGAGCTGTGTACrrACACCrrGCTCATTTATrrCT 

CITGAGACCGCTTTATTACCAACTGrrCTCATAAAAAAGATGGCACAATGGCGACATGGlTCrr 

ACCCCATGCrCCGTATCTTGl'GGAAGAGGTACTCAAGCCCGCTATGTAAGCTGTCGlGATGCTCTT 

GAl'AGAATAGCAGATGAATCATATTGTGCCCACrrACCCCGACCIGCTGAAATATGGGACrGTrTI' 

ACCCCTTGTGGAGAGTGGCAAGCAGGGGATTGGTCACCCrGTrCAGCTrCCTGTGGCCAT^ 

ACAACrcGACAAGTTITAlXK:AlX3AACTACCATCAGCCAATTGATC^ 

GTTCGCCCTITGATGGAACAGGAATGTAGCCTGGCAGCCrGCCCTCCnXK^ACACAGCCAC^ 

AGTTCCCCTGTGCAGCCAAGCTATTATCTAAGCACGAAriTGCCATTAACTCAV^^ 

AA1XjAAAA1CAGGTGGTCCATCCATCAGTCAGAGGAAACCAGTGGAGAA(XGGACCA^ 

ATGCTCCAGCAGTTGTrCTGGAGGTCTTCAGCATAGGGCTGTGGl'CTGCCAGG 

AAGlGCTAGTTACTGCGATGCAGCCrCCAAGCCTCCAGAGrrACAGCAATGTGGTCC^AGGGCCTTG 

TCCA C AGTGGA ACTACGG AAATTGGGGAGA ATGTTCACAAACATGTGGAGG AGGAATAAAATCAA 

GACTTGTAATATGTCAATTTCCCAATGGC:CAAATATTAGAAGATCACAACnn'GAAAT^^ 

AGCCACCTAGCGTAATACAGTGTCAlATGCATGCri'GCCCrGCTGATGTGTCAlGGCATCAGGAAC 

CAlGGACATCGGAGGATCrTAAAGTGAAAlTGCrGCCTCAAAGGACCATCATCTTGTGGGAACTA 

ATG AAAuAACATATTTTGCCATGGAAAGCACTCACATA I'GIA I'ilAA lAAA i^U^ 

CTACTATATCCTAGGCACTOTGATCCAGAGACAATTGAAACATATTTCrrATCCCrATGGAGT^ 

AGTITACTTGGGGAGATTTGAAATACTATAAGAACTCACTATAA 

>SGPR 143 SEQlDNO:23 

ATGC'iGGCGCCCT"GTCCCGGCITCAGCCCCGCCrCGCCCrrCAGCTrCrCAGGACTCTGGACATTCAG 
GTGGCGCTGACCGGCCTGGAGGTCCGAAGGCGGCGGCCrGAGGCTGCACCGGGCACGGGl'CGGCC 
GCAAlCCAGCCTGGGCGGAGCCGGAGITGCGAGCCGCTGCCrAGAGGCCGAGGAGCrCACAGCTA 
TGGGCTGGAGGCCCCGGAGAGCTCGGGGGACCCCGrrGCrGCTGCrGCTACTACTGCrGCrCiCTCT 

ggcc:agtgccaggcg(:cggggtgcttcaaggacatatccctgggcagccagtcaccccgcactgg 

gtcctggatggacaaccctggcgcaccgtcagcctggaggagccggtctcgaagccagacatggg 

gctggtggccctggaggcrgaaggccaggagcrcctgcttgagctggagaagaaccacaggcrgc 

tggccccaggatacaiagaaacccactacggcccagatgggcagccagtggtgcntxicccccaac 

cacacggatcattgccactaccaagggcgagtaaggggcttccccgactcctgggtagtcctctgc 

acctgctctgggatgagtggccrgal'caccctcagcaggaatgccagcrattatctgcgtcccrgg 

ccaccccggggctccaaggacrrcrcaacccacgagatctttcggatggagcagctgct^ 

aaaggaaccn'gtgth^cacagggatcctgggaacaaagcgggcatgacragccttcctggtggtcc 

ccagack:agggtcaggcgagaag<ak:gcaggacccggaagtacctcgaactgtacarrgtc 

GACX^ACACa7rGrrCTrGACTCGGCACCGAAACTrGAACCACACCAAACAG(:Gl'CTCCTGGAAGTC 

GCCAACrACGTGGACCAG(^CTCAGGACTCTGGACATTCAGGTGGCGCTGACCGGCCTGGACK3T 

GTGGACCGAGCGGGACCGCAGCCGCGTCACGCAGGACGCCAACGCCACCK:TCTGGGCCTTCCrGC 

AGTGGCXiCCGGGGGCrCjTGGGCGCAGCGGCCCCACGACrCCGCCJCAGCrGCTCACGGGCCGCGCC 

ITCCAGGGCGCCACAGrGGGCCTGGCCJCCCGTCGAGGGCATGTGCCGCGCCGAGAGCTCGGGAGG 

C'Gl G ACJCACCKiACX^ACn CGGAGCTCCCCA'l CGGC:GCCGC'AGCCACCATGGCCCATGAGA TCGf jCC 

ACAGCCT^CGGCCTCAGCCACGACCCCGACGGCTGCTGCGTGGAGGCTGCGGCCGAGTCCGGAGGC' 

TGCTiTCATGGCTGCGGCCACCGGGGTGGTTTATGAGCACCCGlTTCCGCGCGTGTTCAGCGCC'rGC 

AGC'C:GCCGCCAGCIG('GCGCCTrCrTCCGCAAGGGGGGCGGCGCrrGCCTCTCCAATGCec:CCjGA»:^ 

CrCGGAClUCCGG'JGCCGCCGClCGClCTOCGGGAACGGCrrcGTGCjAAGCGGGCGACJGAGl'G^rc 

CTGCGGCCCTGGCCAGGAGTGCCGCGACCTCnGCTGCTn'GCTC^ACAACrGCTCGCl'GCG 

GGC(CAGTGC(K:CC'ACriGGGACTGCTGCGTGCG(nXK:CTGCTGAAGC^ 

GCCAGGCCAIGGGTGACTGTGACCTCCCTGAGTTITGCACGGGCACCTCCTCCCACTGTCCCCCAG 
ACGTTlACCTACTGGACGGCTCACCCTGTGCCAGGGGCAGTGGCrAC^CTGGGATGGCC/CATGTC 
CrAC:GCTGGA(iCA(}CAGTGCCAC;CAGCl'Cr(KiGGGCCTGGCrCCCACCCAGCTCCCGAGGCCrGrr 
TCCAGCiTGGTGAACTCTGCGGGAGATGCTCATGGAA ACTGCGGCCAGGACAGCGAGGGC 'C:ACTI 
C^GCCO'GTGCAGGGAGGGATGCCCTGTGTGGGAAGCTCCAGTGCCAGGGTGGAAAGCCrA 
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CAGCGCTGCCTGACTGCCTGCCACAGCCACGGGGTITGCAATAGCAACCATAACTGCCACTGTGCT 
CCAGGCrGGGrrCCACCCTTCTGTGACAAGCCAGGCrTTGGTGGCAGCATGGACAGTGGCX:CT 
CAGG<^GAAAACCATGAC:ACCTrCCrGCTGGCCATG(7rCCrCAGCATCCrGCrGC(n'CTGCTCCC^ 
GGCG<XGGCC1 GGCCTGGTGrrcCTACCGACTCCCAGGAGCCCAl CTGCAGCGATGCAGCT 

ctgcagaagggaccctgcgtgcagtggccccaaagaiggcccacacagggaccaccccctgggcg 
gcgttcaccccatggag'itgggccccacagc:cactggacach:;cctggcccctggaccctgagaact 
ciratgagcccagcagccaccctgagaagcctctgccagcagtcicgcxtigacccccaagcagatc 
aagtccagatgccaagatcctgcctci ggtga 

>sgpr 164 seqid no:24 

cacggagaccgcggcagcggccggagagcccggcccag<xan'rcccacagcgcggcggtgcgct 
gcccggcgcxral'gcttctgctgggcatcctaaccctggctttcg 
tgagccagagcgggaggtagtcgttcccatccgactggacccggacattaacggccgccgct 
actggcggggtcccgaggacircggggatcagggactcatttttcagatcacagcatrrcagga^ 

GACrTTTACCrACACCTGACGCCGGATGCrCAGTrCTTGGCrCCCGCC^ 

GCGTCCCCCTCCAGGGGCTCACCGGGGGCTCn'CAGACCTGCGACGCrGCTrCTATTCTGGGGACG 

TGAACGCCGAGCCGGACTCGTTCGCTGCTGTGAGCCTGTGCGGGGGGCTCCGCGGACJCCITrGGCT 

ACCGAGGCGCCGAGl^ATGTCATTAGCCCGCTGCCCAATGCTAGCC^CGCCGGCGGCGCAGCGCAAC 

AGCCAGGGCGCACACCTTCTCCAGCGCCGGGGTGTTCCGGGCGGGCCITCCGGAGACCCCACCTCT 

CGCTGCGGGGTGGCCTCGGG(n'GGAACCCCGCCATCCTACGGGCCCTGGACCCTTACAAGCCGCCJ 

TCCCGCGGTACGTGGAGACGCTGGIGGTCGCGGACGAGTCAATGGTCAAGTTCCACGGCGCGGAC 

CrGGAACATTATCTGCTGACGCTGCTGGCAACGGCGGCGCGACTCTACCGCCATCCCAGCATCCrc 

AACCCCATCAACATCGTTGTGG'rCAAGGTGCrGCTTCTTAGAGATCGTGACTCCGGGCCCAAGGTC 

ACCGGCAATGCGGCCCTGACGCrGCGCAACrrCTGTGCCTGGCAGAAGAAGCTCIAACAAAGTGAG 

TGACAAGCACCCCGAGTACTGGGACACTGCCATCCTCTTCACCAGGCAGGACCIGTGTGGAGCCA 

CCACCTGTGACACCCTGGGCATGGCTGATG'I'GGGTACCATGTGTGACCCCAAGAGAAGCTGCTCTI'G 

TCArrGAGGACGATGGGCTTCCATCAGCCnrCACCACTGCCCACGAGCrGGGCCACGTGTTCAACA 

TGCCCCATGACAATGTGAAAGTCTGTGAGGAGGTG71TGGGAAGCTCCGAGCCAACCACATG 

TCCCCGACCCrCATCCAGATCGACCGTGCCAACCCCTGGTCAGCCTGCAGTGCTGCCATCATCACC 

GACTirCTGGACAGCGGGCACGGl^GACrGCCTCClGGACCAACCCAGCAAGCCCAlCTCCCTGCCC 

GAGGAraGC:CGGGCGCCAGCTACACCCrGAGCCAGCAGTGCGAGCTGGCTTTTGGCGTGGGCrC 

CAAGCCCIGTCCrrACATGC AGTACl GCACC AAGCTG TGGTGCACCGGG AAGGCCAA GGGACAGA 

TGGTGTGCCAGACCCGCCACITCCCCTGGGCCGATGGCACCAGCTGTGGCGAGGGCAAGCTCTGCC 

TCAAAGGGGCCTGCGTGGAGAGACACAACCTCAACAAGCACAGGGTGGATGGTTCCTGGGCCAAA 

TGGGATCCCTATGGCCCCIt}CTCGCGCACATGTGGTGGGGGCGTGCAGCTGGCCA(^ 

CACCAACCCCACCCCTGCCAACGGGGGCAAGTACrGCGAGGGAGTGAGGGTGAAATACCGATCCT 

GCAATCTGGAGCCCTGCCCCAGCTCAGCCTCCGGAAAGAGCTTCCGGGAGGAGCAGTGTGACiGCT 

TTCAACGGCTACAACCACAGCACCAACCGGCTCACrCTCGCCGTGGCATGGGTGCCXrAAGTA 

GGCXjlGTCTCCCCGGGACAAGTGCAAGCrCATCTGCCGAGCCAA'IGGCACrGGCTACTTCTATGTG 

CTGGCACCCAAGGTGGTGGTGGACGGCACCiCTGTGCrCrCCTGACICCACCTCCGTCTGTGTCCAA 

CiGCAAGTGCAlCAAGGCri'GGCrGTGATGGGAACCTGGGCrCCAAGAAGAGAlTCGACAAGTGTGG 

GGTGlGTGGGCKjAGACAA'lAAGAGCTGCAAGAAGGTGACTGGACTCrTCACXrAAGCCCATGCATG 

GCIACAATITCGTGGTGGCCATCCCCGCAGGCGCCTCAAGCATCGACATCCGCCAGCGCGGTTACA 

AA(K5(KnXiA1X;CKKKjAT(jA(:AACrAC(TGCKrr(TOAACiAACAGCCAAGGCAAGTA(:<:TGCT^ 

GGGCAITTCGTGGTGTCGGCXX5TGGAGC:GGGACCTGGTGGTGAAC}GGCAGTCTGCTGCC^GTACAG 

C'GGCAC^GGGC: ACAGCGGTC A(5AGCCr( jCAGGCFTCCCGGCCCATCCl GGA<3CCGCrGACCGTC 

AG{jTCX'I'CTCC<3TGGGGAAGAlGA(:ACCGCCCCGGGTCCGCrACrCCnCTATCrGCCCAAAG 

CTC'GGC;AC h: f At 'AACn CCn CTCATCCCCCGCACCCCCGGGGAGGAGGACCCrCTGTCrTGCA^^ 

GCGTCOrAGCCTCrCCAACCAGG'rGGAGCAGCCGGACGACACjGCCCCCTGCACGCTGGGTGGCr 

GGCAGCTGGCJGGCCGTGCTCXrrCGAGCTGCGGCAGTtKJCCTGCAGAAGCGGGCGGlGGACTGCCG 

GGGCTCCGCXGGGCAGCGCACGGTCCCTGCCTTGTGATGCAGCCCATCGGCCCGTGGAGACACAAG 

CCTGCCKK5GAGCC:CTGCCCCACCTGGGAGCTCAGCGCCrGGTCACCCTGCTCCAAGA 

GGGGA'lTTGAGAGGCGCTCAnCAAGTGTGTGGGCCACGGAGGCCGGCTGCTGGCCCGGGACCAG 

l'G<'AAC'TTGCACCGCAAGCXCCAGGAGCrGGACTTCTGCGTCCTGAGGCCGTGCTGA 
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GCGCCTGACTCACATCTGCTGCTGCTGCCTCCTTTACCAGCTGGGGTTCCTGrCGAATGGGA'rC 

TCAGAGCrGCAGTTCG<XC<^GACCGmAGGAGTGGGAAGTCGTGm'CCTGCGCICTGGCGCCGCj 

GAGCCGGTGGACCCGGCTGGCGGCAGCGGGGGCAGCGCGGACCCGGGCTGGGTGCGCGGCGITG 

GGGGCGGajGAAGCGCCCGGGCGCAGGCTGCCGGCAGCTCACGCGAGGTGCGCTACrGTGGCTCC 

GGTGCCTTTGGAGGAGCCCGTGGAGGGCCGATCAGAGlCCCGGCrcCCJGCCCCCGCCGCCGTCGG 

AGGGTGAGGAGGACGAGGAGCTTCGAGTCGCAGGAGCrGCCGCGGGGATCCAGCGGGGCTGCCG 

CCTTGTCCCCGGGCGCCCCGGCCrCGTGGCAGCCGCCGCCrCCCCCGCAGCCGCCCCCGTCCCCGC 

CCCCGGCCCAGCATGCCGAGCCGGATGGCGACGAAGTG'n'GCrGCGGATCCCGGC:CTTCTCTCGGG 

AC^CrGTACCI'GCTGCTCCGGAGAGACGGCCGCTrCCrGGCGCCGCGCTTCGCAGTGGAACAGCGGC 

CAAATCCCGGCCCCGGCCCCACGGGGGCAGCATCCGCCCCGCAACCTCCCGCGCCACCAGACGCA 

GGCrGCTrCTACACCGGAGCTGTGCrGCGGCA(XCTGGCTCGCTGGCI^^ 

GGTGGCCTGGTATTTAACCnTTTCX:AACACAAGAGTCTGGGTGTGCAGGTC:^ 

AAGCITATTCTGCTCXATGAAACrcCACCAGAACTATATATTGGGCATCATGGAGAAAAA^ 

GAGAGTTTrrGl'AAarGGCAACATGAAGAATTIXXKrAAAAAGAATGATATACAT^ 

AACAAAClXjGGGGGAAGACATGACirCAGTGGATGCAGCTATACTTATAACAAGGAAAGAT^ 

GTGTGCACAAAGATGAACCATGlGATACTGTTGGTATAGCTrACTrGAGTGGAATGTGTAGTGAAA 

AGAGAAAATGTATTArrGCTGAAGACAATGGCITGAATCTTGCITrrACAArrC^ 

G J CACAACATGGGCA'rrAACCATG ACAATGACCACC'CATCGTGTGCTGATGGTCTTCATAI'CATGT 

CTGGTGAATGGATTAAAGGACAGAATCITGGTGACGTTrCATGGTCTrCGATGTAGCAAGGAAGATT 

TGGAAAGATTTCTCAGGTCAAAGGCCAGTAACrGCITGCTACAAACAAATCCGCAGAGTGTCAATT 

CTGTGATGOTTCCCTCCAJVGCTGCCA-G<XTATGACATACACrGC^ 

TTGGGCCAITGGCrTCTITrTGTCAGGAGATGCAGCATGTrATrrGCACAGGAlTA 

lAGAAGGIGAGAAAGAATGCAGAACCAAGCTAGACCCACCAATGGATGGAACrGACTG'IGACCrrT 

GGrAAGTGGTGTAAGGCTGGAGAATGTACCAGCAGGACCrCAGCACCTGAACATCTGGCCGGAGA 

GIGGAGCCTGTGGAGTCCTTGTAGCCGAACCTGCAGTGCTGGGATCAGCAGTCGAGAGCGCAAAT 

GTCCTGGGCTAGATTCTGAAGCAAGGGATTGTAATGGTCCCAGAAAACAATACAGAATATGTGAG 

AATCCACCITGTCCTGCAGG'ITrGCCTGGATTCAGAGACTGGCAATGTCAGGCTTATAGTG^^ 

ACTTCrCCCCCAAAGCATATACTrCAGTGGCAAGCrCjTCCTGGATGAAGAAAAACCATGTGCCrTG 

ITrrGCTCTCCTGTTGGAAAAGAACAGCCTArrCTTCTATCAGAAAAAGTGA^^ 

TGTGGCTATCAGGGATTAGATATCTGTGCAAATGGCAGGTGCCAGAAAGTTGGCTGTGA'rGGTTrA 

TTAGGGTCrcrrGCAAGAGAAGATCATTGTGGTGTATGCAATGGCAATGGAAAATCATGCAAGAT 

CATTAAAGGGGAl'rn'AATCACACCAGAGGAGCAGGTTATGTAGAAGTGCTGGTGATACCTGCTG 

GAGCAAGAAGAATCAAAGTTGTGGAGGAAAAGCCGGCACATAGCTAriTAGCTCrrCCGAGATGCT 

GGCAAACAGTCTArrAATAGTGACTGGAAGATTGAACACTCTGGAGCCTTCAATTra^^ 

ACCGTTCArrATGTAAGACGAGGCCTCTGGGAGAAGATCTCTGCCAAAGGTCCTACTACAGCACCT 

TTACATCTrcrGGTGCrc:CTGTITCAGGATCAGAArrATGGTCTTCACTATGAATACACTATCCCAT 

CAGACCCTCTTCCAGAAAACCAGAGCTCTAAAGCACCTGAGCCCCTCITCATGTGGACACACACAA 

GCTGGGAAGATTGCGATGCCACTTGTGGAGGAGGAGAAAGGAAGACAACAGTGTCCrGCACAAA 

AATCATGAGCAAAAATATCAGCATTGTGGACAATGAGAAATGCAAATACTTAACCAAGCCAGAGC 

CACAGAITCGAAAGTGCAATGAGCAACCATGTCAAACAAGGTGGATGATGACAGAATGGACCCCT 

IGTTCACGAACITGTGGAAAAGGAATGCAGAGCAGACAAGTGGCCTGTACCCAACAACI'GACjCAA 

TGGAACACTGATTAGAGCCCGAGAGAGGGACTGCATTGGGCCCAAGCCCGCCTCrGCCCAGCGCr 

GTGAGGGCCAGGACrGCATGACCGTG'rGGGAGGCGGGAGTGTGGTCTGAGTGTTCAGTCAAGTGT 

GGCAAAGGCATACGTCATCGGACCGTTAGATGTACCAACCCAAGAAAGAAGTGTGTCCTCTCTAC 

CAGACCCACjGGAGGCTCjAAGACTGTGAGGArrATTC^AAAAlGCTATGTGTGGCGAATGGGTGACT 

GGTCTAAGTGCI'CAATTACCTGTGGCAAAGGAATGCAGTCCCGTCjTAATCCAATGCATG<:'ATAAGA 

TCACAGGAAGACATGGAAATGAATGTTTTTCCTCAGAAAAACCTGCAGCATAC:AGGCCATGCC:A'r 

CTTCAACCCTGCAAlGAGAAAATTAATGlAAATACCAJ'AACATCACCCAGACTGGCrGCrrcrGACri' 

'ITCAAGTGCCIGGGACJATCAGTGGCCAGTGTACTGCCGAGI'GATACGTGAAAAGAACCIATGTCA 

GGACA'IGC'GGTGGTATCAGCGCTGCTGTGAAACATGCAGCiGACTTCrATGCCCAAAAGCrGCAGC 

AGAACjAGTTGA 

>SGPR 075_SEQ YD NO;26 

T ATGATTACTGGGGCrCTGATAGCATGATAGTA ACA A ATA A AGTCATCGA AATTGTTGG<:^Cn^GCA 
AATTCAATGlTrACCCAAlTrAAAGTTAC7*ATTGlG<TGTCATCATTGGAC?rrATGGTCA(^jArGAA 
A ATA AGATTTrTArAnTTGGTG AGGCAG ATGA ATTATTGCA A A A ATnTrAO A A'tY'.n A A Af ^A A Tr^r 
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GCATTTGCAGTTATTGTCACCCAGATGCTGGCACTCAGTCTGGGAATATCATATGACGACCCAAAG 
AAATGTCAATGTTCAGAATCCACCTGTATAATGAATCCAGAAGTT 

>SGPR_292_SEQ ID NO:27 

ATGCTCGCCGCCTCCATCTTCCGTCCGACACTGCTGCrCTGCTGGCTGGCTGCTCC 

AGCCCGAGAarCTClTCCACAGCCGGGACCGCrCGGACCTGGAGCCGTCCCCACTGCGCCAGGCC 

AAGCCCAlTGCCGACCTCCACGCTGCTCAGCGG'ITCCrGTCCAGATACGGCrrGGTCAGGGGTGTGG 

GCGGCrrGGGGGCCCAGTCCCGAGGGGCX:GCCGGAGACCCCCAAGGGCGCCGCCCTGGCCGAG<iC 

GGTGCGCAGGTTCCAGCGGGCGAACGCGCTGCCGG<XAGCGGGGAGCTGGACXjCGGCCACC(^^ 

CGGCCATGAACCGGCCCK:GCTGCGGGGTC(XGGACATGCGCCCACCGCCCCCCrcaK:CCCGCCTT 

CGCCCCCGGGCCCGCCCCCCAGAGCCCGCrCCAGGCGCTCCCCGCGGGCGCCGCIXJTCCITGTC 

GGCGGGGTTGGCAGCCCCGGGGCTACCCCGACGGCGGAGCTGCCCAGGCCITCT^ 

CTGAG<nXKK:GGCTGCTGGGCGAGG<XCTGAGCAGCCAA(:TGTCCGCGG^ 

TGTGGCGCTGGCCTTCAGGATGTGGAG<XjAGGTGACGCCGCTGGACTTCC^ 

CCCCCtiGGGCCGCGGTCGACATCAAGCTGGGCmGGGAGACGGCGGCA<XTGGGC^ 

GCCrrCGATGGGAGCGGGCAGGAGl^n-GCACACGCCTGGCGCCrAGGTGACATlCACTlTGACGAC 

GACGAGCACTTCACACCTCCCACCAGTGACACGGGCATCAGCCTTCTCAAGGTGGCCGTCCATGAA 

ATTGGCCATGTCCTXKjGCTTGCCTCACACCTACAGGACGGGATCCATAATCKrAACCAAA^^ 

CCCCAGGAGCCnGCCITTGAGTTGGACTGGTCAGACAGGAAAGCAATrCAAAAGCrGTATGGCTC 

CTGTGAGGGATCArrrGATACTGCGTTTGACTGGArrCGCAAAGAGAGAAACCAATATGGAGACjG 



ATAGGACACGCTATGGCKjACCCIATCCAAATCCTCACTGGCTGGCCTGGAATCCCAACACACAAC 

ATAGATGCCTTTGTTCACATCTGGACATGGAAAAGAGATGAACGTTATrriTTTCAAGGAAATCAA 

TACIXK5AGATATX3ACAGTGACAAGGATCAGGCCCirACAGAAGATGAACAAGGAAAAAGCrAT^ 

CAAjVTTGATTrCAGAAGGATTTCCTGGCATCCCAAarCCCCTAGACACGGCGTTTlATGACCGA^ 

ACAGAAGlTAATTTACm'CTTCAAGGAGTCCClTGTAriTGCArrrGATGTCAACAGAAATCGAGr 

ACTTAATTCTTATCC:AAAGAGGATTACTGAAGTTTrrCCAGCAGTAATACCACAAAATCATC(^^ 

AGAAATATAGATTCCGCITATTACTCCTATGCATACAACTCCAl-l'riUl-ri-rJ'CAAiAGGCAATGCA 

ACTGGAAGGTAGTTAAlGACAACjGACAAACAACAGAATTCCTGGCrTCCTGCTAATGC^ 

CAAAAAAGTTTATITCAGAGAACjTGGTriT3ATGTTTGl'GACGTCCATATCnCCACACTGAACATGT 

AA 

>SGPR 069_SEQ1DNO:28 

ATGGfGGAGAGCGCCGOCCGTGCAGGGCAGAAGCGCCCGGGGTrCCTGGAGGGG<KKjCIGCTG(T 
GCTGCTGCTGClGGrGACCG<nXjCOJrGGTX3GCCll'GGGTGTCCTCTACGC^ 

CCCAGAGGCCCAAGAGGTGAGCGAGGTCTGCACCACCCCTGGCTGCGTGATAGCAGCCGCCAGGA 

ICCTCCAGAACATGGACCCGACCACGGAACCGTGTGACGACITCTACCAGTTTGCATGCGGAGGCT 

GGCTGCGGCGCCACGIGATCCCTGAGACCAACTCAAGATACAGCATCTTTGACGTCCTCCGCGACG 

AGCTGGAGGI'CATCCTCAAACjCGGTGCTGGAGAATTCGACTGCCAAGGACCGGCCGGCTGI'GG 

AAGGCCAGGACGCTGTACCGCrCCTGCATGAACCAGACiTGTGATAGAGAAGCGAGGCIXTTCAGCC 

cctgciggacatcttggaggtggtgggaggctggccggtggcgatggacaggtggaacgagaccg 
laggacrcgagtgggagctggagcggcagclggcgcrgatgaacrcacagttcaacaggcgcgrc 

CI CATCGACCTCrrCATCTGGAACGACGACCAGAACTCCAGCCGGCACATCArcrACA'l AGACCAG 

CCCAC(:nTGGGCATGCCCTCCCGAGAGTAClACriCAACGGCGGCAGCAACC:GGAAGG'r(iCGGGA 

ACK:CTACCTGCAGTTCATGGTGTCAGTGGCCACGTTGCrGCGGGAGGATGCAAAC(TG(TCAGGCi 

ACAGCTGCCTGGTGCAGGAG<jACATGGTGCAGGTGCT(jGAGCrGGAGACACAGCTGGCCAAGGCC 

ACGGTACrCCAGGAGGAGAGACACGACGTCATCGCCnTGTACCACCGGATGGGACTGGAGGAGtT 

GC^AAAGCCAAlTI'GCKTn'GAAGGGATTTAACTGGACTCrG^JTCATACAAAClGTGCTATCCn^CT 

CAAAAl'CAAGCTGCntK.:CAGAT(jAGGAAGTGGTGGTCTATGGCATCCCCTACCTGCAGAACCTTG 

AAAACATCATCGACACCTACTCAGCCAGGACCATACAGAACTACCTGGTCTGGCGCCTCKjTGCTG 

GACCGCATTGGTAGCCTAACjCCAGAGATTCAAGGACACACGAGTGAACTACCGCAAGGCGCrGn' 

TGGCACAATGGTGGAGGAGGTGCGCTGGCGTGAATGTGTGGGCTACGTCAACAGCAACATGGACiA 

ACGCCGTGGGCTCCCTCTACGTCAGGGAGGCGTTCCCTGGAGACAGCAAGAGCATGGTGGAACTC 

ATTGACAAGGTGCG(jA(:AarGTl'rGTGGAGACGCTGGACGAGCTGGGCrGGATGGACGAGGAG'rC 

CAAGAAGAAGGCGCAGGAGAAGGCCATGAGCATCCGGGAGCAGATCGGGCACCCTGACTACATC 



IS/32 
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CAGATTGTATTCCCTGCCGGGATCCTCCAGCCCCCCTTCTTCAGCAAGGAGCAGCCACAGGCCTTG 

AACTTTGGAGGCATTGGGATGGTGATCGGGCACGAGATCACGCACGGCriTGACGACAATGGTGG 

CCGGAACrrCGACAAGAATGGCAACATGATGGATIX5GTGGAGlAACTTCTCCACCCAGCACrrCCG 

GGAGCAGTCAGAGTGCATGATCTACCAGTACGGCAACrACTCClGGGACCTCKiCAGACCjAACAGA 

ACGTGAACGGATTCAACACCCTTGGGGAAAACATTGCTGACAACGGAGCJGGTGaXjCAAGCCTAT 

AAGGCCTACCTCAAGTGGATGGCAGAGGGTGGCAAGGACCAGCAGCIGCCCGGCCTGGATCTCAC 

CCATGAGCAGCTCITCTTCATCAACl'ATGCCCAGGTGTGGTGCGGGTCCrACCGGCC 

CATCCAATCCATCAAGACAGACGTCCACAGTCC(XTGAAGTACAGGGTACTGGGGTCGC1GCAGA 

ACCrGGCCX3CCrrTCGCAGACACGrrCCACTGTGCCCG<}GGCACCCCCATGCACCCCAAGG^^^ 

GCCGCGTGTGGTAG 

>SGPR_212_SEQ ID NO:29 

ATGAGGCTGAAACITAAGGGTAGCCATTTGTCAGCAGAAGTAAAGGCCAAGTArirCCAGAGAGA 

AGGCATCGCAGTCAACTGCTGTGACGTGTGTGACGTCCATCTCAAAAGCCTGTGTGAATGTAACT^ 

CACAGGGTGGCATACGCTGATGTCTGCCCTAGATCCCCACAAGCCTCTAGCITGGGCCCTCCGT^ 

ATTCTCACCrrrCCTCCn'CACCrCTAGTCCTGCATTAGAAGCAGCCGG'ITCTCOT 

CCCrGGCAGATTGTGAACCGACTAGGCCATGCCTCITCACCTGTGGAGAGTGCjCTCTGAAGCAG^ 

ACTACAGAAGCATCrCCI'ACGTTAGGCTGCGTCCAGGAGAGAGGGACrAAGGGAl'n'CGTTrAGA 

AGAAGGGGCAGGGGCTGAGAG'ITCGGCrrGTAAATGTGTAGGCGAGAGrGITGACAl'ACATCACI- 

TCACACCTGAXaAAGG A_AAGAG A_A G A HA GGrTATGA ACCTAAG AGGGGTGGAGCGACACCTGCT 

GGAACCTGCrGTGGCAGCAGCATCTAGCCAGGGCTOCCAAGTGCTGGGTCGCrCCArc 

AGATGGGCCGTGCTGGCCCTCGCAGACTITTATATITGCATAAATGGGCCCTGGTGAGGCTrCCAC 

ACTGGGACAGAAGAGCAGGCAGGTCCCCGGACAGTGGAGGCn'mcn'CATGAATAGTCTTAGA 

GCGAlTTCGCAGTCATCCACTCGTGGAAGCTrCCTGGCTGGAGTCCGCCCTCCAGTCTCTAGCATCT 

TGACAGGAGGGAACCATCTCTGTGGGACCCGCCTCTGCC^ATGAAATTGCCCATGCCrGGTnGGCC 

TAGCCATCGGGGCCCGAGACTGGACGGAGGAGTGGCrGAGTGAAGGCTTCGCCACTCACTTGGAG 

GATGTGTTTTGCKjCCACAGCACAGCAGCTGGGTClTGCmTCATACCCTGGCCGlXKJACC^^ 

GTGTGCACATCAGTGTCCCCTGCCACATGGAGTCCTGTGAGGAGAGGCCACATGATAGATACAGA 

AAAGGCTCTGGGGTCTGAGTCAGACAGACTTCCAGTCCTGGCTCTGCCAlTCGTrGGCTCT^ 

TATAGArrCCAGCACAAAGTTTGAAACATTT(XAGAGCAAGTCCGCCAGGCTGACCTCTCCCTr 

AGTGCGAGACTGGGCTGTTGCl'GGCCCTGGCGAGTGCCTGCCTCAGACCGTCCAGGGAGTGGGGCi 

AGTGCCCTGTGGGGCAGGGGTGGCCACGAGCTGCTTlTrCTCTGCGTrcrCATATGGCCm'CCT 

GTGCATGCAGAGAGAAAGACGAGATGCAATGCrCCCCCGAGGAGATGCAGGTGrrAAGAAGCTGC 

TCCAGGACClTCAGCAGGAAGGTG(iTATGAlCTGCTCAGTATTrGGACGGTGCTGCICrGCI'GCrG 

TGTGGAGAGCACCACAGGCAGCCGACGGAAAGCCAGGAGAACGGTrGCAGCCTTGCAGTAGTCCA 

TGCAAGAGGCCCTGGAGTGCCTGTGACAGATGCAAGACGCAGACCTATrrGAAATGTGTTTTGGCr 

GTGGAACGGCK:AGGTCrTTGGTTGA1TGAATGTGGAGAAGAGGAAAATGAGTarAT CCAG^ 

CTITGAGGTlTITGAGTTGGACAGTrGGGTAGATGGTGATCCCATTrGTGTGATGArATT^ 

TArrCATTGGACCCTCAGTTCAGCCrGCGGlTGCTGTTCrTGACTGT^^ 

ATGAGGGAGCCGGACTGCATGGGGCITATGrrCAAGATCACATGGCAGTGGAGAGACrTGGGTCC 
AAGCCCTCACCCAGTGGTCATGCTCCITCCCCrGCAGGTCTCACCTGaGCATCTGCKMX^ 
GGCACrGTTGGCCAGTCTCTACACAAGGGTCAGATTTCACTrCCTCCATTGTTGCAC^ 
Cn'rCTrCAGGAGGCCCGATTCGAAATCAAATCATTATGTATCAAATATCACTG(:CACCTGCCCAC 

TcrrrA AA TA rccACATrGCCTcrcjTGG ttgtggtggaa a agg a aggcgtgckjG aagggaaagg c; 

CACGTCAATCTCAG'ITGTrGCATlTGGTGCCAAACCCAGTAAAGACAAAACrCKK-CACACAAGTG 

ACrCGGGAG(:AlCTGTTAl^CAAGCATGGACTTAATCCG<jAGAAGATCrrCATGCAGGTGCA TTArr 

TAAAGGGCrAClTCCrrCTTCGGriTCTrGCCAAAAGACTTGGAGAlGAAACCTA'^ 

AAGAAAArrrGlGCACACATITCATGGACAGCrGAlTOTTCCCAGCmCCACAGAACClTTGCC 

CAGCAGCCATCCAGCGAATGTTTGCCACATAGAGAATGlTGCCrGTnTTCAGTCTTClCTGGTGA 

AGACTTTGGACCrCACTTAATAACArrCCAGGGCrCAACTCCCCAGCCCCCACrCCATGCCACCCC 

TAGAGAAGCATCTOAAGCAGCCATGCCTGATGTGTGCGATGAATATGCCTIATCCTCCCGAAACTG 

GCrn^CCCAACCAAATAGTTCCTITCAAAGCACTGAAAGCACCCATGATGCrGTGCCTGGGTCC^ 

AGATlTCATCGTGCAlGTTGCrTGTGGGTCjAAGAGGAGCGGTCICATGTGACTGGCjCTCCCrrCCAC 

ACrrCAACCCAGGGGAGCGCTGCCCrTTCTGTGA 
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CCGTCGGAGCTGCCrGGACTCAGGGACTCGGAAGO^GAGTCITCCCCTCCCCTCAGGCAGAAGCC 

GACGCCGACCCCGAAACCCAGCAGTGCACGCGAGCTAGCGGTGACGACCACCCCGAGCAACTGGC 

GACCCCCGGGGCCCrGGGACCAGCTACGCCTGCCGCCCrGGCrCGTGCCGCTGCACTACGATCT^ 

AGCTGTGGCCGCAGCTGAGGCCCGACGAGCTTCCGGCCGGCiTCITTGCCCTrCACTGGCCGCGTGA 

ACATCACGGTGCGCTGCACGGTGGCCACCICTCGACTGCTGCTGCATAGCCTCrrCCAGGACT^ 

AGaK'GCCGAGGTGCGGGGAC:CCCnTl'CCCCGGGCACrGGGAA(:GCCACAGTGGGCCGCGTGCCC 

GTGGACGACGTGTGGTTCGCGCTGGACACGGAATACATGGTGCTGGAGCTCAGTGAGCCCCIXjAA 

ACCTGGTAGCAGCTACGAGCrGCAGCrrAGCrrcrCGGGCCTGGTGAAGG^ 

GACTCITCCTCAACGrCrACACCGACCAGGGCGAGCGCAGGGCCCTGrrAGCGTCCCAGCTGG^ 

CAACATTTGCCAGGTATGTlTrCCCnXjTTITGATGAGCCAGCTCTGAAGGC^ 

AATGATTCATCATCCAAGTTATG'rGGCCCTITCCAACATGCCAAAGCTAGGTCAGTCTGAA^^ 

AGATGTGAATGGAAGCAAATGGACTGTTACAACCTITTCCACrACGCCCC^ 

AGTCGCATITGTTATATGTGACTATGACCACGTCAACAGAACAGAAAGGGGCAAGGAGATACGCA 

tctgggcccggaaagatxk:aattgcaaatggaagtgcagactttgc^ 

ATCTTCTOTTTCTGGAGGATTTGTTTAATAirAGTTACrCrCTT 

TGCCTAGTTTTGACAACCATCCAATGGAAAACTGGGGACTAATGATATTrGATGAATCAGGA 
TGrrGGAACCAAAAGATCAACTGACAGAAAAAAAGACTCTGATCTCCTArGTTGTCrCCCA(:GAG 
ATTGGACACCAGTGGTTIGGAAACTTGGTTACCATGAATTGGTGGAACAATATCTGGCTCAACGAG 
GGTTTrGCATCTTATTTrGAGlTrGAAGl'AATTAACTACTITAATCCTAA^ 

Tmw rTTTXTTAA C A TTTT A TATA A TATCCTC A G AG A AG ATG A GGCrrrriGTG A CTAG A GrTOTGGC 
CATGAAGGTGGAAAATITCAAAACAAGTGAAATA^^ 

AGGGAGCGTCTATGGCCCGGATGCmCITGriTCTTGAATGAGCATTTA'nTG^^ 

GTCATATlTGAAGACATTTTCCTACTCAAACGCrGAGCAAGATGATCTATGGAGGCAriTrCAAAT 

GGCCATAGATGACCAGAGTACAGTrATTTTGC:CAGCAACAATAAAAAACATAATGGACAGITGGA 

CACACCAGAGTGGrrrrCCAGTGATCACTTTAAACGTGTCTACTGGCGTCATGAAACAGGAGCCAT 

TTTATCTrGAAAACA'rrAAAAATCGGACTCITCTAACCAGGAATGACACATGGATTG^ 

TTGGATAAAAAATGGAACTACACAACCnTAGTCrGGCTAGATCAAAGCAGCAAAGTArrCCCAG 

AAATGCAAGTTTCAGATTCrGACCATGACTGGGTGATITrGAATITGAATATGACTGGATAT^^ 

GAGTl'AATTATGATAAATTAGG'ITGGAAGAAACTAAATCAACAACTrGAAAAGGATCCTAAGGCT 

ATrCCTGTTArrcACAGACTGCAGTTCATTGATGATGC.CriTJTCCI^ 

AGATTGAAACAGCACTTGAGTTAACCAAGTACCITGCTGAAGAAGATGAAATTATAGTATGGCAT 

ACAGTCTTGGTAAACrTGGTAACCAGGGATCITGTrrCTGAGGTGAACATCTATGATAlATACI'CA 

TTATTAAAGAGGTACCTATTAAAGAGACITAAmAATATGGAATATTTATTCAACTATAAT^ 

GAAAATGTGTTGGCATTACAAGATGACTACrrAGCrCTAATATCACTGGAAAAACTTTl 

GCGTGTTGGTTGGGCCTTGAAGACTGCCTTCAGCrGTCAAAAGAACTmCGCAAAATGGGTCjGAT 

CATCCAGAAAATGAAATACCn^ATCCAATTAAAGATGTGGTmATGTTATGGCATTGCmGGGA 

AGTGATAAAGAGTGGGACATCTTGTrAAATACTTACACTAATACAACAAACAAAGAAGAAAAGAT 

TCAACTrOCITATGCAATGAGCTGCAGCAAAGACCCATGGATACTTAACAGATA TATGGA 

CATCAGCACATCTCCATTCACTTCrAATGAAACAAATATAATTGAGGTTGTGGCITCATCTG^ 

TGGCCGGTATGTCGCAAAAGACTTCTTAGTCAACAACl'GGCAAGCrGTGAGTAAAAGGTATGGAA 

CACAATCATTGATTAAICTAATATATACAATAGGGAGAACCGTAACTACAGATTTACAGATTGTGG 

AGCTGCAGCAGTTITTCAGTAACATGTTGGACjGAACACCAGAGGATCAGAGTTCATGCCAACTTAC 

AGACAATAAAGAATGAAAATCrGAAAAACAAGAACjCTAAGTGCCAGGATAGCTGCGTGGCTAAG 

gagaaacacatag 

>SGPR_026 SRQIDN0:31 

A'lGGCGAGCGGCGA(K:ATTCCX:CCGGCAGCGGCGCGGCCCGGCGGCCGCTGCACTCC(3CGt:AGGC 

TGTGGACGTGGCCrCGGCCTCCAAClTCCGGGCClTrGAGCrGCTGCACTTGC:ACCTGGACC.rrCJCG 

GGCrGAGTrcGGGCCTCCAGGGCCCGGCGCAGGGAGCCGGGGGCTGAGCGGCACCGCGGTCCTGG 

ACCTGCGCTGCCTGGAGCCCGAGGGCGCCGCCGAGCTGCGGCTGGACTCGCACCCGTGCCIGGAG 

GTGACGGCGGCGGCGCTGCGGCGGGAGCGGC:CCGGCTCGGAG(3AGCCGCCrGCGGAGCCCGTGA 

GCrrCTACACGCAGCCCrTCrCGCACTATGGCCAGGCCCrGTGCGTGTCCT^ 

CGCCGCCGAGCGCCTCCAGGTGCrccrCACCTACCGCGTCGGGGAGGGACCX^GGGGlTTGCT^GGTT 

ggctcccgagcagacagcaggaaagaagaagccc^cgtgtacacccagggcx:aggctgtcciaa 

AfXTK iGrf^rTTCCCTrCTrTTC^GACACGCrTGCTriTTA A ATACA AGTATT'C AC^C'ITTTATTO AGGT 
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ACAACGGGGTGATAGAAGAATTTTTGGCAACAGGAGAGAAGCTTrTrGGACCTrATGl^ 

AGGTATGAOTGCTClTCATGCCACCGTCCTri'CCATTTGGAGGAATGGAGAACCCTrc 

rrGTCACCCCCTGCCTGCrAGCTGGGGACCGCTCCTTGGCAGArGTCATCATCCATGAGAlCTCCC 

ACAG'lTGG'rrrGGGAACCTGGrCACCAACGCCAACTGGGGTGAA'ITCrGGCTCAATGAAGGm 

CCATGTACGCCCAGAGGAGGATCr(:CACCATCCTCTlTGGCGCTGCGTACACCTGCTrGGAGGC^ 

CAACGGGGCGGGCrCTGCTGCGTCAACACATGGACATCACTGGAGAGGAAAACCCACTCAACAAG 

CTCCGCGTGAAGATTGAACCAGGCGTTGACCCGGACGACACCTATAATGAGACCCCCTACGAGAA 

AGGTTTCTGCTTTGTCrCATACCrGGCCCACTTGGTGGGTGATCAGGATCAGm 

AAGGCCrATGTGCATGAATICAAATTCCGAAGCATCITAGCCGATGACTlTCnGGACITCT^ 

GAATATTTCCCrGAGCrrAAGAAAAAGAGAGTGGATAl'CATTCCAGGTTTTGAOTTO 

(^AATACC(XCGGCrGGCCCCCGTACCTCCCTGATCTCTCCCCTGGTO^ 

GClXJAAGAGCrAGCCX:AACTGTGGGCAGCCGAGGAGCTGGACATGAAGGCCATTGAAGCCGT^ 

CATCl'CTCCCTGGAAGACCTACCAGCIXKjTCTACrrcCTGGATAAGATCCT^ 

CCTCCTGGGAATGTGAAAAAACTTGGAGACACATACCCAAGTATCTCAAATGCCCGGAATGCAGA 

GCTCCGGCTGCGATGGGGCCAAATCGTCClTAAGAACGACCACCAGGAAGATrTCTGGAAAGTGA 

AGGAGTTCCTGCATAACCAGGGGAACjCACJAAGTATACACTTCCGCTGTACCACGCAATGATGGGT 

GGCAGTGAGGTGGCCCAGACCCTCGCCAAGGAGACmTGCATCCACCGCCTCCCAGCTCCACAGC 

AATGTTGTCAACTATGTCCAGCAGATCGTGGCACCCAAGGGCAGTTAG 



ATGGCCGCGCAGTGCTGCTGCCXjCCAGGCGCCCGGCGCCGAGGCCGCGCCCGTCCGCCCGCCGCC 

CGAGCCGCCGCCCGCCCrGGACGTGGCCTCGGCCrCCAGCGCCJCAGCTCrrCCGCCTCCCiCCACCT 

GCAGCTGGGCCTGGAGCTGCGGCCCGAGGCGCGCGAGTTGGCCGGCTGCCTGGTGCirGAGCrGT 

GCGCGCTGCGGCCCGCGCCCCGCGCGCICGTGCTCGACGCGCACCCGGCrCTGCGCCrGCACTCAG 

CCGCCTTCCGTCGCGCCCCCGCCGCGACGAGAACGCCCTGCGCCITCGCCrrCTCCGCCCCCGGGC 

CGGGGCCCGCGCCGCCGCCCCCGCTGCCCGCCTTCCCCGAGGCGCCCGGCTCCGAGCCCGCCTGCT 

GlX:CGCIXXK:crrCAGGGTGGACCCGriCACCGACTACGGClCCTCGCTCACCGrCACGClGCCGC 

CCGAGCTGCAGGCGCACCAGCCCrrCCAGGTCATCCTGCGGTACACCTCGACCGACGCCCCCGCCA 

TCTGGTGG(^GGACCCAGAGCrGACCTATGGCTGCGCCAAGCCCTrCGTCTTCACC?CAGGGCCACT 

CCGTGTGCAACCGCTCCTrCTTCCCGTGCTTCGACACACCTGCCGTGAAGTGCACCTACTCTGCCGT 

CGTCAAGGGGCCATCGGGGGTGCAGGTGCTGATGAGTGCCACCCGGAGTGCATACATGGAGGAAG 

AAGGCGTCrrCCACircCACATGGAGCACCC^GTGCCCGCCl'ACCTCGTGGCCCTCjGl'GGCC^^^ 

ACCTCAAGCCGGCAGACATCGGGCCCAGGAGCCGCGTGTGGGCCGAGCCATGCCTCCTGCCCACG 

GCCACCAGGAAGCTGTCGGGCGCAGTGGAGCAGTGGCTGAGTGCAGCTGAGCGGCTGTATGGGCC 

CIACATGTGGGGCAGGTACGACATTGTCITCCTGCCACCCTCCrrCCCCATCGTGGCCATGGAGAA 

CCCCTGCCTCACCTTCATCATCTCCICCATCCTGGAGAGCGATGAGTTCCTGGTCATCGAIG^^ 

CACGAGGTGGCCCACAGTTGGTrCX}GCAACGCrGTCACCAACCjCCACGTGGGAAGAGATGTGGCT 

GAGCGAGG(3CCTGG(:CACCTATGCCCAGCGCCGTATCACCACCGAGACCTACGGTGCTGCCrrTCAC 

CTGCCTGGAGACrGCCTTCCGCCTGGACGCCCTGCACCGGCAGATGAAGCTTCTGGGAG^ 

GGCCGGTCAGCAAACTGCAGGTCAAGCrGGAGCCAGGAGTGAATCCCAGCCACCTGATGAACCTG 

TTCACCTACGAGAAGGGCTACTGim'CGTGTACTACCTGTCCCAGCTCTGCGGAGACCCACAGCGC 

TTTGATGA<^TClCCGAGCCTAirrTGGAGAAGTACAAGTrCACCAG(:GTGGTpGCCCAGGACCrG 

C^GGACTCC-rrCCrGAGCrrCTrCCCGCrAGCTGAAGGAGCAGAGCGTGGACTGCCGGGCAGGGCT 

CK iAAin'CGAGCXjCrCjGCn CAATGCCACAGGCCCGCCGCTGGCrGA< }CCCfGACCT(}TCTCAGGG A'r 

C '( ACiCXTGACC CGGCCCGTGG AGG( rCTTTTCCAGCTGTGGAC'CGCAGA AC'CTCTGG ACCAGGCA 

(iCrrCiCCTCGi^CCAGCWCAriGACATClCCAAGTGGACiGACCITCCAGACAGCACrCTTCCTGCiAC: 

(XKjCICC1C;GA^IX3GGTCCCCGCTGCCGC'AGGAGGTGGTGATGAGCCTGTCCAA(}TGCTACTC^ 

CTGCTGGACTC-GATGAACGCIGAGATCC;GCA'lCCGCTtK5CTijCAGATrGTGGTC'CGCAACGACrAC 

TATCClGACCrCCACAGGGTGCGGCGCITGCTGGAGAGCCAGATGTCACGCATGTACACCATCCCG 

(TOTACGAGGACCrCTGCACCGGTGCCCTCAACJTCCnTCGCGCrGGAGGTCITCTACC:^ 

GClCCGGCTGCACCCCAACCTGCGCAGAGCCATCCAGCAGATCCTGTCCCAGGGCCrGGGCICCAG 

CACACJAGCCCGCCTCAGAGCCCAGCACGGAGCrGGGC'AAGGCTGAAGCAGACACACjAClCGGAC 

GC:ACAGGCCCTGCrGCTITGGGGACGAGGCCCCCAGCAGTGCrATCTCTCTCAGGGACGTCAA'rGTG 

T(.TGCCrAG 
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ATCAGGATGAATTI^GTGCAGACGCTGAAGGAGTGGGTGGCCATCGAGAGCGACTCIGTCCAGCCT 

GTGCCrCGCrrCAGACAAGAGCrcirCAGAATGArGGCCGTGGCTGCGGACACGCTGCAGCGCCrG 

GGGGCCCGTG'rGGCCTCGGTGGACATGGGTCCTCAGCAGCrGCCCGATGGTCAGAGTCrrCCAATA 

CCTCCCGTCATCCTGGCCGAACTGGGGAGCGATCCCACGAAAGGCACCGTGTGCITCTACGGCCAC 

ITGGACGTGCAGCCTGCTGACCGGGGCGATGGGTGGCTCACGGACCCCTATGTGCTGACGGAGGT 

ACfACGGGAAACTTTATGGACGAGGAGCGACCGACAACAAAGGCCCTGTCITGGCrTGGATCAA'rG 

Cn'GTGAGCGCCTlCAGAGCCCTGGAGCAACiATCTlCCrGTGAATArCAAA'nCATCA'lTGAGGGGA 

TGGAAGAGGCTGGCnt7TX3TTGC<XTGGAGGAACTTGTGGAAAAAGAAAAGGACCGATT<^^ 

GGTGTGGACrACATrGTAATTTCAGATAACCrGTGGATCAGCCAAAGGAAGCCAGCAATCACrrAT 

GGAACCCGGGGGAACAGCTACTTCATGGTGGAGGTGAAATGCAGAGACCAGGATmCACTC^ 

AACCTTTGGTGGCATCCITCATGAA(XAATC!GCTGATCTGG1T^ 

I'CGTCTGGTCATATCCTGGTCCCTGGAATCIATGATGAAGTGGTTCC^^ 

AATACATACAAAGCCATCCATCTAGACCTAGAAGAATACCGGAATAGCAGCCGGGTTGAGAA^ 

TCrGTTCGATACrAAGGAGGAGATTCTAATGCACCTCTGGAGGTACCCATCTC^^ 

ATCGAGGGCGCGTTrGATGAGCCTGGAACTAAAACAGTCATACCTGGCCGAGTTATAGGAAAATT 

TTCAATCCGTCTAGTCCCTCACATGAATGTGTCTGCGGTGGAAAAACAGGTGACACGACATCTTGA 

AGAlGTGlTCrCCAAAAGAAATAGTTCCAACAAGATGGTTGlTTCCATGACTCrAGGACTACACCC 

GTGGATTGCAAATATTGATGACACCCAGTATCTCGCAGCAAAAAGAGCGATCAGAACAGTGTTrG 

GAACAGAACCAGATATGATCCC^GGATGGATCCACCATTCCAATTGCCAAAATGTTCCAGGAGATC 

GTCCACAAGu\GCGTGGTGCrAATTCCGCTGGGAGCTGTTGATGATGGAGAACATTCGCAGAArGA 

GAAAATCAACAGGTGGAACTACATAGAGGGAACCAAA'ITATITGCrGCClTITrCrTAGAGATGGC 

CCAGCTCCATTAA 

>SGPR_154 SEQ ID NO:34 

ATGGCTCAGCGGTGCGlTTGCG'IGClGGCCCTGGTGGCTATGCTGCTCClAGl'rrTCCCTACCm 

CCAGATCGATGGGCCCGAGGAGCGGGGAGTATCAAAGGGCGTCGCGAATCCCTTCTCAGTrCAGC 

AAAGAGGAACGCGTCGCGATGAAAGAGGCACTGAAAGGTGCCATCCAGATTCCAACAGTGACTTT 

TAGCrCTGAGAAGTCCAATACTACAGCCCTGGCrGAGTTCGGAAAATACATTCGTAAAGTCTTTCC 

TACAGTGGTCAGCACCAGCTTTATCCAGCATGAAGTCGTGGAAGAGTATAGCCACCTGTTCACTAT 

CCAAGGCTCGGACCCCAGCTTGCAGCCCTACCTGCTGATGGCTCACTlTGATGTGGTGCCrGCCCC 

TGAAGAACjGCTGGGAGGTGCCCCCAITCTCTGGGTTGGAGCGTGATGGCGTCATCTATGGTCGGG 

GCACACTGGACGACAAGAACrCTGTGATGGCATTACTGCAGGCCrrGGAGCTCCTGCTGATCAG^^ 

AAG'rACATCCCCCGAAGATCrrrcrTCATTl'CnCTGGGCCATGATGAGGAGTCATCAGGGACAGGG 

GCTCAGAGGATCTCAGCCCrGCTACAGTCAAGGGGCGTCCAGClAGCCTTCATTGTGC/ACGAGGG 

GGGCTrCATCrTGGATGATITCATrCCTAAOTCAAGAAGCCCATCGCCITGATTGCACJTCTCAG 

AAGGGXTCCATGAACCnrATGCTGCAAGTAAACATGAClTCAGGCCACTCTTCAGCrCCTCCAAAG 

GAGACAAGC:ATTGGCATCCrTGCAGCTGCTGTCAGCCGATTGGAGCAGACACCAATGCCrAl'CA1^A 

TTTGGAAGCGGGACAGTCK3TGACTGTATTGCAGCAACTGGCAAATGAGGTTTATGGA 

CdTAACCAATGCAATAATCAGGACCACCACGGCACTCACCATATTCAAAGCAGGGTGGCCCAGG 

CCACAGTCAACnx:CGGATTCACCCTGGACAGACAGTCCAAGAGGTCCTAGAACTCACGAACiAAC 

ATTGTGGCTGATAACAGAGTCCAGTTCCATGTGrrGAGTGCCTTTGACCCCCrCCCCGTCAGCCCTT 

CTGATGACAAGGCCTTGGGCTACCAGCTGCrCCGCCAGACCGTACAGTCCGTCTTCCCGGAAGTCA 

ATATTACTGCCCCAGTTACTTCTATTGGCAACACAGACAGCCGArrCT'rTACAAAC'CTCACCACrCj 

GCATCrACAGaiTCrACCCCATCrACATACAGCCTGAAGACrTCAAACGCATCCATGGAGrCAACG 

AGAAAATCTCAGTCCAAGCCTATGAGACCCAAGTGAAAlirATCITTGAGTTGATTCAGAATGCrG 

ACACAGACCAGGACrCCAGTTTCTCACCTGCACAAACTGTGA 

>SGPR 088 SEQlDNO:35 

ATGGCGGCrcrCACrACCCrrGTTrAAGTACATAGATGAAAA'lCAGGATCGCTACATTAAGAAACTC 

gcaaaatgggtggctatccagagtgtgtctgcgtggccggagaagagaggcgaaaix:aggagga 

tgatggaagttgctgctgcagatgttaagcagttggggggctctgtggaactggtggatatcgga 

aaacaaaagctccctgatggctcggagatcccgctccctccrattctgcrcggcaggctgggcicc 

gacccacagaagaagaccgtgtgcalttacgggcaccrgga'rgtgcagcctgcagcccrggagga 

cggctgggacagcgagcccttcacccrggtggagcgagacggcaagctgtatgggagaggttcga 

ctgatgataagggcccggtggccgggtggataaacgccctggaagcgtatcagaaaacaggccag 
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CGAGGTGGAGTGCAGCAACAAAGACCTCCArrCTGGGGTGTACGGGGGCrCGGTGCATGAGGCCA 

TGACTGATCTCATTTTGCTGATGGGCTCTTrGGTGGACAAGAGGGGGAACATCCTGATC^ 

TTAACGAGGCCGTGGCCGCCGTCACGGAAGAGGAGCACAAGCrGTACGACGACATCGACTlTGAC 

ATAGAGGAGTTTGCCAAGGATGTGGGGGCGCAGATCCTCCTGCACAGCCACAAGAAAGACATCCT 

CATGCACCGATGGCGGTACCCGTCTCTGTCCCrCCATGGCATCGAAGGCGCCTTCTCTGGGTCTGG 

GGCCAAGACCGTGATTCCCAGGAAGGTGGTTGGCAAG'lTCrCCATCAGGCTCGTGCCGAACATGA 

CTCCTGAAGTCGTCGGCGAGCAGGTCACAAGCTACCIAACTAAGAAG'TTTGCTGAACTACG 

CCCAATGAGTTCAAGGTGTACATGGGCCACGGTGGGAAGCCCTGGGTCTCCGACTTCAGTCACCCr 

CATTACCrGGCTGGGAGAAGAGCCATGAAGACAGTTTlTGGTGTTGAGCCAGACrTTGACCAGGGA 

AGGCGGCAGTATTCCCGTGACCrrGACCTTTCAGGAGGCCACGGGCAAGAACGTCATGCTG^ 

TGTGGGGTCAGCGGATGACGGAGCCCACnxrCCAGAATGAAAAGCTCAACAGGTATAACrAC^^ 

AGGGAAa^GATGCTGGCCGCGTACCTGTATGAGGTCTCCCAGCTGAAGGACTAG 



2^f^2 
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Figure 2A 

>SGPr^l40_SEQ ID NO:36 

NfRGLVVFLAWALSEVNAITRWLHKGKSUy^KERRLLEDFLRNHIIYAVSRKHSSSGW^ 

YUXQYFGKmGTlJ'QKFrLVFDTGSPDIWWSWCNSDACQNHQRl'T)PSKSSTQNMGKSl^IQ 

SMRGLLGYDTVTVSNWDPHQ'lA^GLSTQEPGDVFTYSEFDGILGLAYPSIJ*iSEYAXJU.GF^^ 

LRAIDl^YYTGSLHWIPMTARILAVHCGQEGPGEGGU^EAlLH'ITGSXaiDGVWAC^ 

LLVGPGGNTLMQQAIGRTAGQYNEFDlDCGRI.SSTPTAVFEniGKKYPEPPSAY'1'SQDQGECTSGFQGD 

YSSQQWILGNVFIWEYYSVFDRI'NNRVGLAKAV 

>SGPr 197„SEQ ID NO:37 

MDRCKHVGRIiUAQDHSILNPQKWCCI.ECArrESVWACIJCCSirVACGRYTEDH^ 

EVRDLYWCYLCKDYVI^roNPEGDUaLRSSLLAVRGQKQDTPVRRGRT^^ 

GQPQMLTALWYRRQRIXARTLRLWFFJ:SSRGQAiaEQRRQEEALERKKEEARRRRREPA^^ 

LR^fLGNTCYMNSILQ\^.SHLQKFREa^NLDPSKTEHI^KATNGKT^ 

ACEREGFCWNGRASISRSLELIQNKEPSSKfflSLCREEHTLFRVMW 

RGYDWDAQEH.CELLHKVQQELESEGTTRRILIPFSQRKLTKQVLKVVNTIFHGQLI^QGRWSGR>^ 

EKlGVHWFT>QVLTNffiPYCCRDMLSSU)KElTAYDI^AVVNmHGKGFGSGHYTAYC^ 

GLAITNREYGLSQRELAPPSKAFPLM 

>SGPr_005_SEQ ID NO:38 

l.,#GPPJTpp^^T7,/Y^ILCR^LRKGKST^vQR^r^EEQG\T^^^'L^^^ 

DSFWGEISTGTPPQNFLVSLIRVPPICSLPSIYCQSQVCSNHNRFNPSLSSTFRNDGQTYGLSYGSGSLSV 

FLGYDTVTVHNm^NQEFGLSENEPSDPFV^SDFDGILGMAYPNMAEGNSPTVMQ 

WSFYFrCQPTRQYCGELILGGVDPNn.YSGQnWTPVSPELYWQIAIEEFAIGNQATGLCSEGCQArVDTE 

lPLIAVPQQYMASFLQATGPQQAQNGDFVWCSYTQSMPT^raGGAQFPLPPSEYVFN^tt^ 

EATCLPSRSGQPLWILGDVFLKEYCSVYDMANNRVGFAFSA 

>SGPr_078_SEQ ID NO:39 

MQPSSU.PLALCLLAAPASALVRJPLHKFTSIRRTMSEVGGSVEDLLAKGPVSKYSQAWAVTC 

KNYMDAQYYGEIGIGTPPQCFTVVFDTGSSNLWWSraCKLLDIACWIHHKYNSDKSST^^ 

IIYGSGSLSGYLSQDWSWCQSASSASALGGVKVERQWGEATKQPGITFIAAKFDGILGMAYPRISVN 

^mJ>VFDNLMQQKLVDQNIFSFYLSRDPDAQPGGELMI,GGTDSKYYKGSLSYLNVTRKAY^ 

QVEVASGLTLCKJtGCEAIVDTGTSLMVGPVDEVRELQKAIGAVPLIQGEYMIPCEKVSTLPAm 

KGYKLSPEDYTLKVSQAGKTLCLSGFMGMDIPPPSGPI,WILGDVFIGRYYTVFDRDNNR.VGFAEAARL 

>SGPr_084„SEQ ID NO;40 

MAIXThn.LPLCCLALIJU.PAQSCGPGRGPVGRRRYARKQLVPLLYKQFVPGVPERTLGASGPAEGRVA 

RGSERFRDLWNYNPDHFKI^EENSGADRLMTERCKERVNAIAIAVMNMW 

AQDSIJrreGRALDITrSDRDRNKYGLLARLAVEAGFT)WVYYESRNHVHVSVKAJ)NSL^ 

GNATVRLWSGERKGLRELHRGDWVLAADASGRVVPTPVLLFLDRDLQRKASFVAVETEWPPRK^ 

PWIILVFAARGPAPAPGDFAPVFARJILRAGDSVLAPGGDALRPARVARVAREEAVGVFAPLTAIIGTLL 

VNDVLASCYAVLESHQWAHRAFAPLRLLHALGALLPGGAVQPTGMHWYSRLLYRLAEELLG 

>SGPr_009 SEQIDNO:41 

MAEKPSNGVLWlMVKLLIKTFLDGn^DDLMENNVLNTDEmLIGKCLK?WSNAENI,VDDITKTA^^^ 

GKIFREHLWNSKXQLSSIFF'SLSAFLEIQGAQPSGKLKLCPHAIlFOTXKTKRADEPirPVMEK^^^ 

NIRNKEFNYLIINRNGSELDLLGMRDTXENLGYSVVIKENLTAQEMETALRQFAAHPEHQSSDSTFLVF 

MSHSILNGICGTKHWDQEPDVLHDDTOT.IFhn^RNCQSLKDKPK.VnMQACRGNGAGIVWFT^ 

ADTI^GRLLQGNIa^^DAVl^CAllWXDFlAFKSSTPH^^VSWRHETNGSVFISQ^YYFREYSW 

KVQHSFETPNILTQLPTIERLSMTRYFYLFPGN 

>SGPr_286 SEQ ID NO:42 

QYDLSKARAALLLA\aQGRPGAQHDWALGGLCWALGFETWRlBPTAQAFQEFJAQFREQLD^ 

PVSCALVALMAHGGPRGQIXGADGQEVQPFJVLMQELSRCQVLQGRPKIFXLQACRGGNRDAGVGFIA 

LPWYWSWLRAl'PSVPSHADVLQF^AEAQGYVAYRDDKGSDFIQTLVEVU^NPGRDTXELLTEVNRR 

VPFOrVT ryPDrnVT RKAn FTT^SST RRPT n OA 
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Figure 2B 

>SGPr_008_SEQ ID NO:43 

MAYYQHPSVFTSIIKJ^DQDFTTLRDHCl^MGRTITCDinTPAADSSI^ 

GGPPH>llX>DISRi^T>lQQGGAADCW^XAALGSU'QNPQyRQKJLMVQSFSIIQYAGlFRFR^ 

EVVlDDRlJ^VQGDKClJ^VRPRIIQNQin^WPCLLEK^YAKXLGSYSDLHYGFLEDALVDLTGGV^ 

HSSPVDLVKJ^WTATKAGSLITCATPSGPTDTAQAMENGLVSLHAYTVTGAEQIQYRRGWEEnSLWN 

PWGWGEAEWGRWSTXjSQEWEETCDPRKSQUIKKREDGEFWMSCQDFQQKFlAMHCSEIPm 

^m.HEGWSQIMI^lKQVlLG^^^AGGFR^roAQFM^SVQEPMEGT^^^^^ 

FQVIIAGSQRFREKFPPVFFSSFRN'rVQSSNNKERRNFMITHLS^ 

PDSDRHI^SHFNIilMKGSPSEHGSQQSIFNRYAQQRIJDIDATQLQGIXNQEIXTGPPGDMFSLDEC^ 

VALMEU:WGRIJ)QEEFAiU.WKRLVHYQHVFQKVQTSPGVLIJSSDLWKAIE^^ 

VTLRYSDSVGRVSFPSLVOT.MRLEANlAKTFRNLSKI)GKGLYr,TEMEWMSLW 

>SGPr_198_ SEQ ID NO:44 

MAAQAAGVSRQRAATQGLGSNQNAUCYLGQDFKTmQQClX»SGVlJKX)PEFPACPSALGYKDLGPG 

PQTQGIIWKiy>TELCPSPQFrVGGAmTDICQGGLGDCm.LAAIASLTLNEELLYRV^ 

GIFHFQFWQYGEWVEVVIDDR1J>TXNGQLLFLHSEQGNEFWSALLEKAYAKMGC^^ 

FEDFTGGISEFYDLKKPPANLYQIIRKALCAGSLLG<^IDWSAAEAEAmQKl\TCSHAYSVTG^ 

FQGHPEKIJRIJINPWGEVEWSGAWSDDAPEWNHIDPRRKEELDKKVEDGEFWMSI^DFVRQFSRLEIC 

NLSPDSLSSEEVHKWNLVmsrGHWTRGSTAGGC0>r^ATYWTNPO 

IXGU^QKmRWRKRlGQGMLSIGYAVYQWKEI^HTDAHLGRDFFIAYQPSARTSlT^ 

ARLPPGEYLVWS1T^FKDGEF(XRWSEKKjVQAI^IGDWAGNPYEPHPSEVDQEDDQFRRLFEK^ 

GmSEirANAIJaLLNEAFSKRTDDO^'DGFNINTCREMlSLLDSNGTGTLGAVEFK^ 

ETDYMISGTTOAHEMRTAIJIKAGFTLNSQVQQTIALRYACSKLGINFDSFVAC^^ 

DKDGMVQLSLAEWLCCVLV 

>SGPr_210„SEQ ED NO:45 

N1A^SGRVT1QLVDEEAGVGAGRLQLFRGQSYEAIRAACU3SGILFRDPYFPAGPDALGYDQLGPDSEK 

AKGVKWMRPHEFCAEPKFICEDMSRTDVCQGSLGNCWFLAAAASLTLYPRLLRRVVPPGQDFQHGYA 

GVFHFQLWQFGRWMDVVVDDRLPVREGKLMFVTISEQRNEFWAPLLEKAYAKLHGSYEVM^ 

NEAFVDFTGGVGEVLYLRQNSMGLFSALRHALAKESLVGATAQSDRGEYRTEEGLVKGHAYSITG'ni 

KWLGFTKVRLIJILRNPWGC\^WTGAWSDSCPRWDTLPTECRDA1XVKK£DGEFWMEL^ 

TVQICSLSPEVLGPSPEGGGWHWTFQGRWVRGFNSGGSQPNAETFWTNPQFRLTLLEPDEEDDEDEE 

gpwggwgaagargparggrtpkctvli^liqrnrrri.rakgltVltvgfhwqaegstgtdn^ 
ftghrgaqlaghthgpqeaskrytqnsaevapdreadddggqgfgdgpweiddvisadlqslqgpyl 
plelgleqijqeu^geeeeij^asqlqali^ialeparain^tpreiglrtceqllqctghgqslai^ 
qlwgyllewqaif>na?dedtsg™nsyelrljsi.naagfhlnnqltqtltsryrdsrlrvdfer^ 

VAHLTCIFCHCSQHLDGGEGVICLTHRQWMEVA'ITS 
>SGPr_290_SEQ ID NO:46 

MSLWPPFROlWKIAPRYSRRASPQQPQQDFEALIAECLRNGtXFEDTSFPA'lXSSIGSGSLLQKJJ'PRLQ 

WKRPPELHSNPQF^AKAK3a.DLCQGrVGDCWF'LAALQAlAIJiQDII^RW 

FWfTt'GNWVPVVIDDRLPVNEAGQLWVSSTYKNLFWGALLEKAYAKXSGSYEDLQSG^ 

GGVTMTINIAEAHGM.WDILffiATYNRTLIGCQTHSGEKn.ENGI.VEGHAYTLTGmKVTC^ 

KLRNPWGKW.WKGDWSDSSSKWELLSPKEKILLLRKDM)GEFWMTLQDFKTIIFVLLVICKJ.TPGLI^ 

QEAAQKWITTMREGRWEKRSTAGGQRQLLQDTFWKNPQFLLSVWRPEEGRRSLRPCSVLVSLLQKP 

WlRCT^KRKi'LIAIGFYLYRMNKYliDDQRRLPPEFFQRN'iPI^QPDRFLKEKEVSQELCLEPGTYLrV^^ 

YWRP-mSQSSSSGSSPGSTSFMKUSAILVSSSQRRXKTKMKGRMNSSPNSFXKIIPEnSfAVQLQNL 

M^rWSSLGSRQPFFSLEACQGILALLDVSFQLNASGqTViSIQEFRDI.WKQI.KLSQKVFHKQDRGSGYLNW 

EQLHAAMREAGIMI^DVCQLMLmYGGPRLQNmFVSFIHLMLRVENMEGKLAGSWGGPGLPLLP™ 

FPPVPSr^TREDSRHPRNSRPGKLWGPPAKCL 



wo 01/S37X2 



PCT/IIS01/U431 



Figure 2C 

>SGPr J16_SEQ ID NO:47 

MVAHINNSRLKAKGVGQHDNAQNFGNQSFEEUiAACLRKGFXFEDPLFHAEPSSLGFK^ 

NISWQRPKDUNNPLFIMDGlSPTDICQGILGDCWUAAIGSLrrCPKLLYRWPRGQSFKKNYAG 

WQFGQWVNVVVDDRLPTKNDKLVFVIISTERSEFWSALLEKAYAKLSGSYEALSGGST^ 

GVAQSFQLQRPPQNLLRLLRKAVERSSLMGCSlEVTSDSELESNm^KmVRGIIAYSVTGLQDVHYRG 

KMETLIRVRNPWGRlEWNGAWSDSAREWEEVASDIQMQLLHKTEDGEF^WMSYQDFLN^^m.LEI(^ 

TPDTI.SGDYKSYWHTTFYEGSWRRGSSAGGCRNHPGTFVNmvlP 

LVAmQKNNTOIARQQGAQLQTIGF'VTYAWKEFQNIQDVHUaCEFFT^ 

RLPPGEYIIIPSTFEPHRDADFLLRVFl'EKHSESWELJDEV>r^AEQLQEEKVSEDDMDQDFI^ 

GKEIGVYELQRLLhmMAIKFKSFKTKGFGIJ^ACRCMINIJ^ 

RECDQDHSGTLNSYEMRLVIEKAGIKL^^SfKVMQVLVARYADDDLIIDFDS^SCFLRlXT^^^ 
PKNTCmCLSLEQWLQMTNfWG 

>SGPr_003_SEQ ID NO:48 

MRAGRGATPAREUTOAAFPAADSSLFmLSTPLAQFREDITWRRPQEICATPRI,FPDDPRJBGQVKQ^ 

LGDCWFLCACAALQKSRHLLDQVIPPGQPSWADQEYRGSFTCRIWQFGRWVEVTrDDRLPClJ^GR^ 

FSRCQREDVFWI^LLEKWAKVtlGSYEIILWAGQVADALVDLTGGU^ERWNLKGVAGSGGQQDRPG 

RWEHRTCRQLLHIJaDQCLISCCVI^PRAGARELGEFHAFIVSDLRELQGQAGQaLLIJ^ 

WQGLWREGGEGWSQVDAAVASELLSQLQEGEFWVEEEEFLREFDELTVGYPVTEAGHLOSLYTF.RT J . 

CHTP^ALPGAVT^r'KGQSAGGCRiNlNSGFPSNTia^WLRVSEPSEVYIAV^ 

HTSWSPASIPGKHYQAVGIilLWKVEKRRVNLPRVLSMPPVAGTACHAYDREVH^ 

STFLKDAPGEFLLRVFSTGRVSLRSQRVEGARTHPHCCCRSRC 

>SGPr_016_SEQ ID NO:49 

MFLLLVIXTGLGGMHADLNPIDOFLQTTIPEKTSSSDAKTDPEHNVILIIFLL 

YDE>roiRHSKi>LLVQMDCIYNGYVAGlPNSLVTI^VCSGLRLGTMQLKJsaSYGffiPMEAK'ro^^ 

IENfflIVVDK3SfLVKTIK5IWXMFSQLKTSITLSSLELWSDENKlSTNGVADD\^ 

IVAYLLMXYSGGVKDF^«CSLDDFKYISSHNGLTCLQTNPLEMPTYTHRRICGNGLLEGSEEC^ 

>SGPr_352_SEQ ID NO: 50 

MAPACQILRWALALGLGLMFEVTHAFRSQDEFLSSI.ESYEIAFPmVDHNGAELAFSPPPPRRQRRGTG 

ATAESRLFYKVASPSTIIFLLNLTRSSRLLAGHVSVEYWTREGLAWQRAARPHCLYAGHLQGQASSSH 

VAISTCGGLHGLIVADEEEYLIEPLHGGPKGSRSPEESGPHVVYKJISSLRHPHLDTACGVRDEKPWKGR 

PWWUlTLKPPPARPLGNE-imGQPGLKRSVSRERYVFTLWADKMMVAYHGRRDVEQYVI^ 

AKLFQDSSLGSTVNrLVTRLrLLTEDQPTI.EITHHAGKSLDSFCKWQKSrVTSrFI 

AVIJTOYDICn^KKJ>CGTLGIJ^VGGMCERERSCSVNEDIG 

ARGQDPAKLMAAHTTMKTNPFWSSCSRDYrrSFLDSGLGLCLNNRPPRQDFVYPTVAP^ 

CRFQHGVKSRQCKYGEVCSELWCLSKS^«lCITNSIPAAEGTU:QTHTIDKGW(^ 

DGAWGPWTPWGDCSRTCGGGVSSSSRHCDSPRPT7GGKYCLGERRRHRSCNTDDCPPGSQDFREVQCS 

EFDSIPFRGKFYKWKTYRGGGVKACSLTCLAEGFNFYTERAAAVVDGTPCRPDTVDICV 

DR\a.GSDLREDKCRVCGGDGSACETIEGWSPASPGAGYEDVVWIPKGSVHmQDLNLSLSHLALKGD 

QESLLLEGLPGTPQPHRLPLAGrrFQLRQGPDQVQSLEALGPlNASLIVMVLARTELPALRYRFNAPIAR 

DSLPPYSWHYAPWTKCSAQCAGGSQVQAVE(^QLDSSAVAPir^CSAHSKLPKRQRACNTEPCPPDW 

WGNWSLCSRSCDAGVRSRSWCQRRVSAAEEKALDDSACPQPRPPVLEACHGPTCPPEWAALDWSE 

CrPSCGPGLRHRVVLCKSADHRATLPPAHCSPAAKPPAlMRCNLRRCPPARWVAGEWGECSAQCGVG 

QRQRSVRCTSIITGQASHECTIEALRPPTTQQa^AKCDSPTPGDGPEECKDVNKVAYCPLVLKJ^QFCS^ 

YFRQMCCKTCQGH 
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Figure 2D 

>SGPr_050_SEQ ID N0:5I 

MKPRARGWRGIJ^\VTvrLIAQVAEQAPACAMGPAAAAPGSPSVPRP?PPA£R^ 

YEVD}IRGDYVSIIEIMIiHQlUUyL\VAVSEVKSUIIJU.KGPRHDFHMDLRTSSSLVAPGFrV^QTLGK^ 

K^VQTLPPEDFCFYQGSLRSHRNSSVALSTCQGLSGMIRTEEADYFLRPLPSHLSWKT.GRAAQGSSPSH 

VLYKRSTEPHAPGASEVLVTSRTWEI^QPLHSSDERLGLPQKQOTCGRRKKYMPQPPKEDLFILPDEY 

KSa.RHKJlSIJ.RSHRNEELm^TLVVVDKKMMQNHGHE>aTTYA^ 

GLILLEDEQPGLVISHHADHTLSSFCQWQSGmGKIXjTRHDHAILLTGLDICSWKNEPCD'lX 

MCSKYRSCrmEDTGLGlAFnAIffiSGHNFGMIHDGEGNMCKJKJSEGNlMSPT^ 

YLHK^I^TAQAICI^QPKPVKEYKYPEKLPGELYDANTQCKWQFGEKAKXCT^I^ 

RIGRKCETKFMPAAEGTICGHDMWCRGGQCVKYGDEGPKPTHGHWSDWSSWSP<^RTC 

RLCrNPKPSHGGKFCEGSTRTLKLO^SQKCPRDSVDFRAAQCAEHNSRRFRGRH^ 

LCXLYCUEGFDFFFSLSm^VKDGTPCSEDSRNVODGICERVGCDNVUjSDA^^ 

IHRGLYTKHHHTNQYYHMVTlPSGAi^IRIYEMNVSTSYISVRNALRRYYL^^ 

TTDYRRSYNEPE>n^TGPTNETLrV^LU?QGRNPGVA\\nEYSMPRLGTO^ 

SCXXjGQNmOlEGC^DLKFQVNMSFCNPKTRPVTGLWCXVSA 

RPVQCniRVHYDSEPWASLCK^PAPSSRQACNSQSCPPAWSAGPWAECSHTCGKGWRKJlAVACKJ^^ 

NPSARAQLLPDAVCTSEPKPRMHEAOXQRCHKPKKLQWLVSAWSQCSVTCERGIXJKR^ 

SGKYREl^SKKCSHLPKPSLELERACAPLPCTRHPPFAAAGPSRGSWFASPWSQCTASCGGGVQTRSVQ 

OJVGGRPASGCLmQKPSASLACmriFCPIAEKKDAFCKDYFHWCTI.^ 

SKSivL 

>SGPr 282 SEQ ID NO:52 

MRQAEARVTLRAPLLIJLGLWVLLTPWCSQGHPSWHYASSKVWRKETHHGKDLQFLGWt^Y 

GGQRHIIHMRRKHLLWPRHLLVTTQDDQGALQMDDPYTPPDCYYLSYI^EWI^^^^ 

IMKLDDIAYEKPLQDSRRLEHVSQIVAEPNATGPTFRDGDNEETIWU^SEANDSMNPRISNm 

GNIKGHVQCSNSYCRVDDNirrCSKEWQMFSLSDSlVQNroLRYYr^LTIYNNCtoPi^ 

MFITFRTnTDTFR\^SPTLLIKEAPHECNYEPQRYSFCTHLGLLfflGTLGRI^ 

EKYDDhPi^CTCQKJlAFCIMQQYPGMTDAFSNCSYGHAQNCT^SARCWET^^ 

LIADGREECDCGSFKQCYASYC(:ilSDCRLTPGSIOTGECCmCSYSPPGTI.CRPIQ>nC^ 

TCPANFYMQDGTPCreEGYCYHGNCTDR^m.CKVIFGVSAEEAPEVCTDINL 

NQACAGIDKJ'CGRLQCTSVTIUJ^RLQEHVSFffilSVTGGFQCFGLDDHRATOTTDVGCVIDGTP^ 

FONjmTlCNATITSLGYDCRPEKCSHRGVCNhniRNCHCMG^^ 

SQQSV^m.RVWGRIYTFIIALLFGMATNVRmTTTVKGWTV^ 

>SGPr_046_SEQ ID NO: 53 

MVEKHGK(JNV'rTYILTVMN>^SGLFKXKjTIGSDINVV^ 
SALIGKNGKJRHDHAILLTGFDICSWKNEPCDTLGFAPISGMCSKYI^CriN^ 

GMIHDGEGNPCRKAEGNmSPTLTGNNGVFSWSSCSRQYLKKFIiJTPQAGa.VDEPKQAGQYKYPDK 
IPGQIYDADTQCKWQFGAKAKLCSI.GFVKDICKSLWCHRVGIffiCETKJF^ 

QCVKFGELGPRPmGQWSAWSKWSECSRTCGGGVKFQBRHCmfPKPQYGGU^CPGSSRrYQLCNlN^ 
NENSIX)FRAQQCAEYNSKa>FTlGWFYQWKPYTKVEEEDRCKLYCKAENFEF^ 

KNDVCIDGVCELVGCDHELGSKAVSDACGVCKGDNSTCKF^GLYLNQHKANEYYPVVLIPAGARSl 

EIQFXQVSSSYLAVRSLSQKYYLTGGWSroWPGEFPFAGTTFEYQRSFmPERLYAPGPl>JETLVI'TiI^^ 

QGKNPGL\\VKYALPKVMNGTPPATKRPAYWSIVQSECSVSCGGGYlNVKAICLRDQm 

KTKPVTEPKICNAFSCTAYWMPGEWSTCSKACAGGWSRKJQCVQKJKPFQK^EAV 

QAOVSIIACPPQWSLGPWSQCSKTCGRGVRKRELLCKGSAAE'n.PERKRELLaCGSAAETLF 

PRPELQEGCVLGRCPKNSRLQWVASSWSECSATCGTrrVRKJ^MKCSEKGFQGKLnT'TERRCRNIK^ 

NLDLEETCNRRACPAHPVYNMVAGWYSLPWQQCTVTCGGGVQTRSVIICVQQG^ 

LRACOTNFCPAPEKREDPSCVDFFNWCIILWQHGVCNHKFYGKQCCKSCTRKI 
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Figure 2E 

>SGPr 060 SEQ ID NO:54 

MDGRGAFWTVAIPRARQEGLGRLGLPFPVKRTPPAPQNPGGSTQAPQRVVGKSIISGIRMPAKSR^ 
ESKLNRKWKYKWGKQGSGAGRELVPAFPTNAGLGRRDRCRPPPAGGDVASHGLPGSGVGYSCNQR 
EEGLRGGCGGIPirVTLFLSPLPLDASGQRPSSTYRQSLRRGLGTElAHQSPANEIPELGDLRGSRLAQEPA 
VLFGLRPSISKJIGLIJSJIRLWAQPMLLSGWWSTTTTIITVTV^^ 

RVGKAUTFSKGWRASLRI^PPPSAIXLRRHGPGGLPVPGTMCIXiALLPPLVLPVLLLLVWGLDPGTGS 

APSHSPLHPASCGYLPSAFSRRPGGPGAAAGPLTAPKRRRRGPRPEYGNRVAPWQARRRRVSARRCAA 

PFREVI^RLRRRPSPGGAGQRGAVGDAAADVEVVLPWRVRPDnVHLPPLPAAPGPRRRRRPRTPPAAP 

RARPGERAlXLfIU*AFGRDLYLQLRRDUUa^RGFE\^EAGAARRRGRPAELCFirSGRVLGIIPGSLVSL 

SACGAAGGLVGLlQIXiQEQVLIQPLNNSQGPFSGREHLIRRKWSLTPSPSAEAQRPEQLCXVLTEK^ 

TOGRPSRDWRERRNAIRLTSEHTVFI^WADADMVQYHGAEAAQRFILTVMNMV 

bnQVTFaVLUlQRPAKLSIGHHGERSLESFCHWQNEEYGGARYUjNNQVPGGK^ 

TDLC\™i)EPCDWGlAYIXXjVCSAKKKCVIJJa)NGLNIA^ 

IMSGEWVKGRNPSDLSWSSCSRDDLENFIi:5KVST(XLVTDPRSQHTV^ 

FGMNATFCRNMimMCAGLWCLVEGDTSCKTKLDPPlJDGTECGADKWCRAGECVSKTPIPEHTO 

WSPWGAWSMCSRTCGTGARFRQRKCDNPPPGPGGTHCTGASVEHAVCENLPCPKGLPSFRDQQCQAH 

DRI^PKKXGLLTAVWDDKPCELYCSPLGKESPLLVADRVIJDGTPCGPYETDLCVHGK^ 

SAAKEDRCGVCSGIXTKTCHLVKGDFSHARGTGYlEAAVPAGARRmVVEDKPAHSFLAVVV^ 

LYCSPLGKESPLLVADRVLDGTPCGPYETDLCVHGKCQKIGCDGnGSAAKEDRCGVCSGDGKTCHLV 

KGDFSHARGTGYIKAAVIPAGARRIRVVEDKPAHSFLALKDSGKGSINSDWTFJPGEFQLAGTT^^ 

RRGLWiaSAKGPTKXPIJiLMVLmilXJDYGnrraYTVPVNRTAENQSEPEKPQDSL^ 

SVQCGGGEWPWSMTCWVWGFAEGRRKASVASTQSVRFILQPVAPWEFNHIPPKISLQNTWTES 

>SGPr_068_SEQ ID NO:55 

MAPLRALLSYLLPLHCALCAAAGSRTPELHLSGKI^DYGVTVPCSTDFRGRFLSHWSGPAAASA 

VVDTPPTLPRHSSPIIJRVARSPUIPGGTLWPGRVGRHSLYFNVTVFGKEimRLRP>^^ 

QEDFRELFRQPLRQECrvnn'GGVTGMPGAAVAISNCDGLAGLmTDSTDFFlEPLERG<^EKEASG^^ 

VYRREAVQQEWAEPDGDLHhffiAFGLGDLPNLLGLVGDQLGDTERKRRHAKPGSYSIEVLLVVDDSVV 

RFHGKKHVQNYVLTLMNm)EIYHDESLGVHINIALVRLIMVGYRQSLSUER 

QQRQDPSHAEHHDHVVFLTRQDFGPSGYAP\a"GMCHPLRSCALNHEDGFSSAFVIAHETGl^ 

DGQGNGCADETSLGSVMAPLVQAAFlIRFHWSRCSKXEl^RYI.PSYDCXLDDPFDPAWPQPPELPGr^ 

SMDEQaiFDFGSGYQTCLAFRTFEPCKQLWCSIIPDNPYFCKTKKGPPIJ)GTECAPGKW^ 

SPEQTYGQDGGWSSWTKFGSCSRSCGGGVRSRSRSChC^SPAYGGRPCLGPMFEYQVCNSEECPGTYE 

DFRAQQCAJKjmSYYVHQNAKIISWWYEPDDDAQKCELICQSADTGDWFMNQVVHDGTRCS 

YSVCARGEC^TVGCDKEVGSMKADDKCGVCXK3DNSHCRTVKGTLGKASKQAGAJJaVQIPAGAI^ 

QIEAI.EK^PHRJ[VVKNQWGSFILNPKGKEATSRTFTAMGLEWEDAVEDAKESIXTSG 

PTEGGPRSSLAYKYVIHEDLLPLIGShn^VLLEEMD'rYEWAlXSWAP(^KJVCX^ 

HMVQRHLCDHKKRPKPmRRCNQHP(^QPVWVTEEWGACSRSCGKLGVQ'mGIQCL 

MPAKACAGDRPEARRPCLRVPCPAQWRLGAWSQCSATCGEGIQQRQVVCRTNANSLGHCEGDRPDT 

VQVCSLPACGAEPCTGDRSWCQMEVLDRYCSIPGYHRLCCVSCIKKASGPNPGPDPGPTSLPPFS'rPGS 

PLPGPQDPADAAEPPGKPTGSEDHQHGRA'rQLPGALDTSSPGTQHPFAPETPIPGASWSISPTTPGGLPW 

GW^rQTPTPVPEDKGQPGEDLRHPGTSLPAASPVT 
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Figure 2F 

>SGPr_096 SEQ ID NO:56 

MQFVSWATLLTLLVRDLAEMGSPDAAAAVRKDRIJiPRQVKLLETLSEYErVSP 

FKRTRRSINSATDPWPAFASSSSSSTSSQAIIYIU.SAFGQQFLI^LTANAGFIAPLFIVI^ 

YSEEEAELKHCFYKGYWnSISEHl'AVlSLCSGMI.GTPT^iroGDyFffiPLQSMDEQ^ 

RSAPQREPSTGRHACDISEHKNRHSKDKKKTRARKWGERINLAGDVAALNSGIAIEAFSAY^^ 

TREKRTHRRTKRFLSYPRFVEVLWAD>mMVSYHGENLQHmTXMSI^^ 

IHNEQDGPSISFNAQTTLKNFCQWQHSKNSPGGIHHDTAVLLTRQDICRAJroKOTTLGl^ 

RSCSISEDSGI^TAFITAHELGirVTNMPHDDNNKCKEEGVKSPQIIVMAP^ 

rEFLDrGYGECLIJ^PESRPYPU»VQIJGILYNV>«CQCELIFGPGSQVCTYMM(^ 

GCRTQHTPWADGTECEPGKHCKYGFCVPKEMDVPVTIX}SWGSWSPFGT(^ 

EPKNGGKYCVGRRMKKKJS(>rrEPCUCQKRDFRDEQCA^ 

CKIJCRVAG>rrAYYQUa)R\aDGTPCGQDTM)ICYQGL^^ 

aCTVAGTFNT^^GY^^IYVIaPAGAT^ra)VRQHSFSGETDDDNYLA^^ 

IRIGNAVVEYSGSETAVERINSTDRIEQEIXLQVI^VGKLYNPDVRYSF^m»IEDKPQQ 

CSKPCQGERKRKLVCTRF^DQLTVSDQRCDRLPQPGHriTPCGTD(^LRWHVASRSE(^A(^ 

LDry^CAKYSRIX)GKTEKVDDGFCSSHPKPSNREKCSGECNTGGWYSAWTECSKSCDGGTQRRR^ 

NTRNDVlJ)DSKCTHQEKVTIQRCSEFPCPQWKSGDWSEa.VTCGKGIIKHRQVWCQF 

DPETKFrSMQTCQQPECASWQAGPWGQCSVTCGQGYQIJRAVKCnGTYMSVVDDND(>rAAT^^ 

QIX:ELPSCHPPPAAPETRRSTYSAPRTQWRFGSWTPCSATCGKGTRMRYVSCRDRNGSVAnBSAC^^^ 

PRPVAiaiECSVTPCGQWKj\LDWSSCSWCGQGRATRQVMCVNYSDHVroRSE(^ 

SPCPQRTPDSGIAQHPFQNEDYRPRSASPSRTHVLGGNQWTGPWGACSSTCAGGSQRRVWCQD^ 

GYTANIX::VERIKPDEQRACESGPCPQWAYG^WGECIXLCGGGIRTRLVVCQRSNGERF^ 

PPDREQCNTHACPHDAAWSTGPWSSCSVSCGRGHKQRNWCMAKIXjSHLESDYCK^^ 

RGGRCPKWKAGAWSQCSVSCGRGVQQRHVGCQIGTHKIARETEO^YTRPESERDCQGPRCT 

AEEWQECIXTCGEGSRYRKWCVDDNKOTVHGARCT)VSKRPVDRESCSLQPCEyV^ 

CGKGYKQRLVSCSElYTGKE>r^EYSYQT™CPGTQPPSVHP(^RDCPVSATWRVGNW 

GVMQRSVQCLTNEDQPSHLCHTDLKPEERKTCRNVYNCELPQNCKEVKRIXGASEIX3EYFLM 

LKIFCAGMHSDHPKEYVTLWGDShWSEWGHRLHNPTECPYNGSRRDDCQCRKDYTAAGFSSFQKI 

RroLTSMQIITTDI^FARTSEGHPWFATAGDCYSAAKCPQGRFSINLYGTGlJSLTESARWISQG>rY^ 

DUCKSPDGTRWGKCGGYCGKCTPSSGTGLEVRVL 

>SGPr_119 SEQIDNO:57 

MWAKWLTGLLYHLSLFITRSWEVDFHPRQEALVRTLTSYEVVIPERVNEFGEWPQSHH^^ 

ALEPMPFRTHYRFTAYGQLFQLNLTADASFI^GYTEVHLGTPERGAWESDAGPSDLRHO^GQW 

SQEDYKAWSLCGGLTGTFKGQNGEYFLEPIMKAIXjNEYEDGHNKPHLIYRQDLNNSFLQTLKYCSV 

ESQIKETSLPFHTYSNMNEDLNVMKERVLGHTSKNWI^ERmiSRKKRLISY^ 

AHGSNLQNYILTLMSrV^ATIYKDPSIGNLIHIVVVKLVMIHREEEGPVTNFM 

DDVHPSHHDTAVtnMDICSSKmCNMLGI^YLGTIC^PLQSCFINEEKGLISAFTI^^ 

DDNPRCKEMKVTKYHVMAPAI^FHMSPWSWSNCSRKYVTEFLDTGYGECXLDK^ 

SRYDGNKQCELAi^GPGSQMCPmEMCMHLWCTSTEKLHKGCFTQHWPADGTO 

NKETETRPVNGEWGPWEPYSSCSRTCGGGIESATRRCmPEPRNGGNYCVGRRMKFRSa^^ 

QDFREKQCSDFNGKJILDlSGlPSm^WLPRYSGlGTKDRCKiYCQVAG™YFYLLKX)Nn^DG^^ 

THDICVQGQCMAAGCDH\a.NSSAKIDKCGVCGGDNSSCKmGVFNSSHYGYNVVVKlP 

QYSYSGQPDDSYLAT^DAEGNFLFNGNFLLSTSKKEINVQGTRTVIEYSGSNNAVERINSTNRQEKELIL 

QVLCVGNLYNPDVHYSFmPUZERSDMFrWDPYGPWEG(:n™CQGLQRRNITC^ 

DHLPLPSFVTQSCNTOCELRWIIVIGKSECSSQCGQGYRTLDIHCMKYSIHEGQTVQVDDHYCGDQLKP 

PTQELCHGNCVFIRWHYSEWSQCSRSCGGGERSRESYCMNNFGHRUUDNECQEX^RV^ 

PSWAASEWSECLVrCGKGTKQRQ\nVCQLNVDHl^IX}FCKSSTKPESI^PCELOTCASWQVGPWGPCT 

TTCGHGYQMRDVKCVTvTEIASAVLEDTECHEASRPSDRQSCVLTPCSFISKlETALLPT^ 

I1GSW7TCSVSCGRGTQARYVSCRDALDRIADESYCAIILPRPAE1WDCF1TCGEWQAGDWSPCSASCG 

HGKTTRQVLCMNYIIQPlDEhr^CDPEVRPLMEQECSLAACPPAHSHFPSSPVQPSYYUST^ 

NENQVVHPSVRGNQWRTGPWGSCSSSCSGGLQHRAWCQDENGQSASYCDAASKPPELQQCGPGPCP 

QWNYGNWGEC^QTCGGGIKSRLVlCQFPNGQILEDHNCErv>nCPPSVIQrmiPIACPADVSWII^ 

EDLKWLLPQRTTTLWELMKNIFaTGKHSHNm.rNVVTDTn.I.YPRfTrnPETlET^ SI WST Qf-TWOni 
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Figure 2G 

>SGPtJ43_SEQ id N0:58 

MGRPWASAPPRPQLLRTLXtlQVALTGLEVRRRRPEAAPGTGRPQSSLGGAGVASRCLEAEBLIAMGW 

RPRRARG1PLLIXLLLLLLWPVPGAGVLQGHIPGQPVTPHWVLIX3QPWWSLEEPVSKPDMGLVAT.E 

AEGQELLLELEKNHRLLAPGYIETHYGPDGQPVVLAPNHTDHCHYQGRVRGFPDSW\^CT 

LITLSRNASYYLRPWPPRGSKDFSTHEffRMEQLLTWKGTCGHRDPGNKAGMTSLPGGPQSRVRREAR 

RTRKYLELYWADHTLFLTRHRNLNHTKQRLLEVANYVDQLLRTU^IQVALTGLEVWT^ 

ANATLWAFLQWRRGLWAQRPHDSAQLLTGRAFQGA'lVGUU^VEGMCRAESSGGVS-roHSELPIGAA 

ATN1\HEIGHSLGLSIIDPDGCCVEAAAESGGCVMAAATGVVYEHPFPRWSACSRRQU^^ 

CLSNAPDPGLPWPALCGNGFVEAGEECDCGPGQEOUDLCCFAHNCSIJlPGAQCAHGDCCVRaXKPA 

GAIX^IQAMGDCDLPEFCIOTSSHCPPDVTIJJXjSPCARGSGYCWDGAC^^ 

EACFQ\^SAGDAHGNCGQDSEGHFI^CAGRDALCGKX(^QGGKPSLIAPHMWVDST^^ 

TCRGAIJVLPSAQIJDLI/jLGLVEPGTQCGPRMVCQSRR(3lKJ^AFQELQRa^ 

APGWAPPFCDKPGFGGSMDSGPVQAENin>TFLIAI^I^IIXPLU>GAGljVWCCYR^ 

aua)PACSGPKJ3GPHRDHPLGGVHPMELGPTATGQPWPLDPENSHEPSSHPEK^LPAVSPDPQAIXJVQ 

MPRSCLW 

>SGPt__164_SEQ id N0:59 

HGDRGSGRRARPSPFPQRGGALPGAMLLLGILTI^AGRTAGGSEPEREVVWIRU3PDINGRRYYWRG 

PEDSGDQGLIFQITAFQEDF^HLTPDAQFIJU'AFSTEHLGWLQGLTGGSSDLRRCrirSGDWAEPDS 

AAVSLCGGLRGArGYKGAEY"v7SPIJ'NASAPAAQRNSQGAHLLQRRGWGGPSGDPl^SRCGVASGWN 

PAILRALDPYKPRRAGFGESRSRRRSGRAKRFVSIPRYVETLWADESMVKJFHGADLEHYIX^ 

RLYRHPSILNPINIVVVKVLLIJRDRDSGPKVTGNAALTLRNFCAWQKK^^ 

QDLCGATTCI)TLGMADVGTMCDPKRSCSVIEDDGLPSAFrTAHELGHVFNMPHDNVKVCEEWGK^^ 

ANHMMSPTLIQroRANPWSACSAAITTDFLDSGHGDCLLDQPSKPISLPEDLPGASYTl.SQQCEljVFG 

SKPCPYMQYCl^LWCrGKAKGQMVCQTRHFPWADGTSCGEGKI.CIXGA(^ 

KWDPYGPCSRTCGGGVQIJVRRQCTNPTPANGGKYCEGVRVKYRSCNLEPCPSSASGKSFREEQCEAF 

NGYNHSTNRLTIAVAWPKYSGVSPRDKCKLICRANGTGYFYVIAPKVVVDGTIXSPDST^VCVQGK 

CIKAGCDGNLGSKiaa^DKCGVCGGDNKSCKKVTGEFIXPMHGYNFWAIPAGASSroiRQRGYKG^ 

DDNYLALKNSQGKYTXNGHFV^SAW.RDLVVKGSLLRYSGTGTAVESLQASRPILEPLTVEVLSVGKM 

TPPRWYSFYLPKEPREDKSSHPPHPRGGGPSVLHNSVI^LSNQVEQPDDRPPARWVAGSWGPCSASCG 

SGLQKJRAVDCRGSAGQRTWACDAAIIRPVETQACGEPCPTWELSAWSPCSKSCGRGFQRRSLKC^ 

GGRLLARDQCNLHRKPQELDFCVLRPC 

>SGPr_281_SEQ ID NO:60 

APDSHLLLLPPLPAGVPVEWDRFRAAVRPRPRGVGSRVSCALAPGAGGPGAVRQRGQRGPGLGARRW 

GRRKRPGAGOIQLTTIGALLWLRCXWRSPWRADQSPGSGPRRRRRVRRTRSFESQELPRGSSGAAALSP 

GAPASWQPPPPPQPPPSPPPAQHAEPDGDEVLLRIPAFSRDLYLLLRRDGRFLAPRFAVEQRPNPGPGPT 

GAASAPQPPAPPDAGCFYTGAVLRHPGSLASFSTCGGGLVTT^FQHKSLGVQVNLRVIKLnX 

YIGHHGEKMLESFaK:WQHEEFGKKNDIfflXMSTNWGEDMTSVDAAILITRKDFC^^ 

YLSGMCSEKRKCnAEDNGLNlAFTIAHEMGHNMGEsniDl^HPSCADGLIIMSGEV^ 

SRCSKJEDLERFLRSKj\SNCLLQTNPQSVNSVMVPSKIJ»GNfTYTADEQCQIIJ?GP^ 

LWCKVEGEKECRTKLDPPMDGTOCDLGKWCKAGECrSRTSAPEHLAGEWSLWSPCSRTCSAGISSRE 

RKCTGLDSEARDC^^GPRKQYRICENPPCTAGLPGFRDWQCQAYSVRTSPPKIIILQWQAVLDEEKPCAL 

FCSPVGKEQPELLSEKVMDGTSCGYQGLDICANGRCQKVGCDGLLGSIAREDHCGVCNGNGKSGKIIK 

GDFNinTlGAGYVEVL\aPAGARRIKWEEKPAHSYLALRDAGKQSINSDWKJEHSGAFm.AGTW^^ 

RRGLWKKlSAKGPTIAPUILLVIXFQDQNYGLHYEYTIPSDPLPENQSSKAPEPLFMWTHrrSWEDCDA 

TCGGGERKTWSCTXIMSKMSm^NEKCKYLTKPKPQrRKCNEQPCQTRWM 

SRQVACTQQLSNGTLIRARERDCTGPKPASAQRCEGQDCMT>A\TGAGWSECSVKCGKGIRHRTVRCr 
hO'RKKCVI.STRPREAEDCEDYSKCi^VWRMGDWSKCSITCGKGMQS 
PAAYRPCm.QPCNEKJNVNTrrSPRLAALTFKCLGDQWPVYCRVIREKmCQDMRW^ 
AQKLQQKS 

>SGPr 075_SEQ ID N0:61 

YDYWGSDS?vmm^ VTEIVGT ANSMFTQFKXO^I Vl^SLEL WSDKNKT STVGEADEl J .OK 
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Figure 2H 



>SGPt 292_SEQIDN0:62 

MLAASIFRPIIXLCWLAAPWPTQPESIJTHSRDI^DLEPSPLRQAKPIA^ 

WGPSPEGPPETPKGAALAEAVRKFQRANALPASGELDAATLAAMNRPRCGVPDMRPPPPSAPPSPPGPP 

PRARSRRSPRAPLSI^RRGWQPRGYPDGGAAQAFSKRTLSWRLLGEALSSQLSAADQRRIVALAFRNfW 

SEXTTLDFREDIAAPGAAVDIKLGFGRRRHLGCPRAroGSGQEFAIIAWRLGDIHHDDDEHF^ 

ISLIXVAVIIEIGH\nLGU*mTRTGSIMQPNYIPQEPAFELDWSDRKAJQKLYGSCEGSFT)TA^^ 

NQYGEVMVRtSTYFFRNSWYWLYENRNNRTRYGDPIQ£LTGWPGlPTliNU)AtVE^^ 

GNQYWRYDSDKX»QALTEDE(^KSYPmSEGFPGIPSPLDTAFYDRRQKLrraiCESLVFAFDV>niN^ 

LNSYPKRITEVFPAVIPQNHPFRNroSAYYSYAYNSIFFFKGNAYWKVVNDKDKQQNSWLPA^ 

KFISEKWFDVCDVHISTLNM 

>SGPr_069_SEQ ID NO:63 

MVESAGRAGQKJU»GFLEGGLLlXLU.VTAALVALGVLYADRRGIPEAQEVSEVCriPGC^^ 
NN«>PTrEPa)DFYQFACGGWlJElRHVIPETNSRYSIFDVLRDELEVIL 

RSCMNQS\aFXRGSQPLLDn.EWGGWPVAMDRW>nnVGLEWELERQlJUJ^SQFNRRVLID 

DDQNSSRHEYIDQKII.GMPSREYYFNGGSNRKVREAYLQFMVSVATLLREDANIJ'RDSCLVQEDW 

VLELETQIjyCATWQEERHDVIALYHRMGLEELQSQFGLKGFWTLRQTVLSSVK^ 

IPYLQNLE>raDTYSARTlQNYLVWRLVUDRIGSLSQRFKJ)TRVNYRKALFGT^^ 

SNMENAVGSLYVREAFPGDSKSMVELIDK\TITVFVETU)ELGWMDEESKKKA 

iTLEEMNiaa.DEEYSNv7^TSEDLYFENSl.QNLKVGAgRSU<^ 

WPAGILQPPFFSMQPQAU^GGIGMVIGHEITHGFDDNGGRNFDKNGNNIMDWWSNFS 

CNm^QYGNYSWDIJVDBQNVNGFTm.GEhnADNGGWQAYKAYlJ^WMAEGGK^ 

FFIOTAQWCGSYRPEFAIQSIKTDWSPLKYRVLGSLQNLAAFADTFHCARGTPMHPKER^ 

>SGPr_212_SEQ ID NO:64 

MRLJCIXGSH1^AEVKj\KYSQREGIAWCCT>V(XI\TOJ^ 

FSPFLLTSSPALEAAGSPSQSPPWQR^I^HASSPVESGSEAGTFEASPTLGCVQERGTKGFRLEEGAG 

AESSACKCVGESVDfflHFTPDEGKRRQAMNLRGVERfflXEPAVAAASSQGRQVLGRSTHSKMGRAGP 

RRLLYI.HKWALVRLPHWDRRAGRSPDSGGFFFMNSLRAISQSSTRGSFLAGVRPPVSSIL'rGGNHLCGT 

RLCHEIAHAWFGLAIGAIU^WTEEWLSEGFATHLEDVFVVATAQQLGIAFIITLAV^ 

PVRRGHMIDTEKALGSESDRLPVLALPFVGSVSIDSSIXFEITPEQWQADLSLQVIUDWAVAGPGECLP 

QWQGVGECPVGQGWPRAAFSLRSHMAFPLmQRERRDAMLPRGDAGVKKLLQDLQQEGGMICSVF 

GRCCSAAVWRAPQAAJDGKPGERLQPCSSPCXI^WSACDRCKTQTYLKCrvnLAVEI^ 

EaQNDFEVFELDSWVDGDPICVMIFSSYSLDPQFSLRLLFLTVDAVSQPDEGAGLHGAYVQDHMAVE 

IU.GSKPSPSGHAPSPAGLTCASGAQMGWGQSUIKGQISLPPLLQGLD1^SGGP1RNQIIMYQISLPPAHS 

LNIHIASVV\^KEGVGKGKG1^ISWAFGAKPSKDKTGHTSDSGASVIKHGLNPEKIFMQV^^ 

LLRFljyCIU:.GDETYFSFLRKTVHTFHGQt.n^QPSTEPLPSSHPANVCHTE^ 

QGSTPQPPLHATPREASEAAMPDVCDEYAI^SRNWLSQPNSSFQSTESTHDAWGSLDFIWVAVGEEE 
RSHVTGLPSTLQPRGALPFL 

>SGPr^049 SEQIDNO:65 

MGPPSSSGFYVSRAVALLLAGLVAALLLALAVLAALYGHCERVPPSELPGLRDSEAESSPPLRQKPTPT 

PKPSSAlUiLAVTTTPSNWPPGPWDQLRLPPWLVPLHYDLELWPQLRPDELPAGSLPin^GRVNnWCT 

VATSRUXHSLFQDCERAEVRGPLSPGTGNATVGRVPVDDYWFALDTEYMVLELSEPLKPGSSYEEQL 

SFSGLVKEDLREGLFLNVYTDQGERRALIASQLEPTFARYVFPCFT)EPALKATFNITMIHHPSYVALSN 

MPKXGQSEKEDWGSKWTVTITSTITHMPTYLVAFVICDYDHVNRTERGKEIRIWARKDAIA 

ALMTGPIFSFLEDLFl^ISYSLPKTOIL\LPSFrlNHAME^WGLMIFDESGLLLEPKDQLTEKK'm 

EIGHQWFGNLVTMNWWNNTWl.NEGFASYFEFEVINYFNPKXPRNEIFFSNn.I^^ 

MKVENFKTSEIQELFDIFTYSKGASMARMI^CFLNEHU^SALKSYLKTFSYSNA^QDDLWROT 

DDQSTVILPATIKNIMDSWTHQSGFPVITLNVSTGVMKQEPFTLENIKNR^ 

TQPLVWLDQSSKVFPEMQVSDSDHDWVILNLNNnX3YYRVNYDKLGWKKI.NCXJT^EKl)PKA^ 

QFIDDAFSI^KNNYIEIETALELTKYIJitEEDETTVWHTVLVNT.VTRDLVSEV^ 

IWNIYSTimENVI^LQDDYLALISLEKLFVTACWLGLEDa.QI^KELFAKWDIIPENEIPYPIKDVVI.C 
YGIAT.GSDOWDTLLNTYTNTThnCEEKIQlJ^YAMSCSKDPWILNRYMEYAlSTSPFT^^ 
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Figure 21 
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